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INTRODUCTION : The alteration in structure of many organs 
of the body due to various diseases and injuries has been 
so closely studied by the pathologist that there is now a 
splendid co-relation between the clinical phenomena and the 
morphologic changes. While this is true of most of the 
organs and tissues of the body, it is, as I think, not true with 
regard to the most important part of the body,—the brain. 

If death is due to nephritis, the cells of the kidney are 
expected to show marked lesions; but if death is due to 
toxzmia in which the symptoms are almost wholly cerebral, 
no lesion of the brain cells is apparently expected. Specialists 
have made extensive studies of the pathology of the brain cells 
but the surgeon has not yet become interested. 

It is the purpose of this paper to introduce evidence that 
there are changes in the nerve cells in at least the injuries 
and diseases studied of special surgical importance. I 
acknowledge here my great indebtedness to Drs. Austin and 
Sloan for carrying out all of the details in the laboratory. 


* Read before the American Surgical Association, May 4, 
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The work of Hertwig, Goldschmidt in Germany, Howard 
and Schultz in this country, showing that in hunger, fatigue. 
in cold depressive states there is a definite alteration of the 
size relation between the nucleus and the cytoplasm, has 
opened a new means of approach for the clinician. This 
was well shown by Dr. Dolley while engaged with me in a 
research on anemia and shock. Inspired by the work of the 
protozoologists, Dr. Dolley found that the law for protozoa 
held for the cells of the brain. This work has since been 
actively prosecuted by Dr. Austin and Dr. Sloan in my labora- 
tory. In this paper, I shall, I hope, show some reason for 
believing that there is a definite morphologic change in the 
brain cells when there is grossly altered function, just as there 
are changes in the kidney cells under similar circumstances. 
The camera lucida drawings were made by Miss Tashjian. 

Shock.—In uncomplicated surgical shock produced by 
trauma under ether anesthesia in animals in which the anemic 
factor was wholly excluded by transfusion, in the varying 
degrees of shock produced, there were corresponding degrees 
of changes in the structure of the nerve cells in all parts of the 
brain and in their reaction to the Nissl’s stain as well. The 
structural changes include changes in the absolute size of 
the cells: in the size relation of the nucleus and plasma: in 
the membrane surrounding the cell and the membrane sur- 
rounding the nucleus: and finally in the general contour 
of the cell. As to the gross size, the increase varies from 
slight to even eight times the normal. In the normal there 
is a certain relation between the size of the nucleus and the 
remainder of the cell. In shock the nucleus becomes relatively 
larger. In the normal the membrane surrounding the cell 
and that surrounding the nucleus always presents an unbroken 
continuity: in shock these limiting membranes may be ex- 
tensively ruptured affording no restraint to the forces that 
produce distortion of the cell structure. In extreme cases, the 
cell completely loses its contour and presents the appearance of 
a disorganized mass of protoplasm. As to the changes in their 
reaction to the Nissl stain, there is at the very first an increase 
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in the amount of the Nissl staining substance, later as the 
degree of shock is increased the amount of reaction to the stain 
diminishes and, in the final stages, there is little or no stain 
reaction. Even in cases of fatal shock, not all of the cells 
are thus altered. 

On morphologic grounds, when the nucleus, the nucleolus, 
and the cell body become so broken down as to leave an 
undifferentiated mass of protoplasm—the cell is almost cer- 
tainly dead—will never regenerate. The gravity of a given 
case is well indicated by the percentage of cells that are thus 
broken down and virtually killed. Now, in nitrous oxide 
anesthesia (clinically as well as experimentally) there is 
notably less shock than under ether anesthesia. In a series 
of parallel experiments on animals with ether and nitrous 
oxide, we found that the damage to the brain cells under ether 
was four times greater than that under nitrous oxide. It 
follows that either nitrous oxide is, to a certain extent, at 
least a protective to the brain cells, or, that ether has a 
damaging influence upon the brain cells. The damage of 
pure trauma without anzemia is manifested in the cells of 
the cortex, of the cerebellum and the medulla as wide-spread 
as the symptomatology. The spinal cord is little if at all modi- 
fied. There are many technical points which will not be 
referred to at this time. If the wide-spread symptomatology 
of surgical shock is so well represented by alterations in the 
brain cells, there should logically be alterations in Graves’s 
disease, in infections and in anzmia. 

Now, the study of the unicellular organisms in fatigue, 
overwork and_.in starvation, made by Hertwig, Howard and 
others, has shown that the principal gross change in the cell 
is the nucleus plasma relation. This disturbance of nucleus 
plasma relation was the same whether produced by work, 
starvation or cold. The cells of the brain in various diseases, 
as shown by Dr. Dolley and ourselves, obey the same law of 
change. A nerve cell that has been impaired by overwork, 
anzmia, infection, drug poisons, or shock, obeys the same 
general law of change. Therefore the changes that are seen 
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in the brain cells are not in the least specific for any etiologic 
factor, at least not in the diseases and injuries we have thus 
far studied. We need not then describe separately the changes 
in the cells due to anemia, infections, and Graves’s disease. 


AN ZEMIA. 


Dr. Dolley and 1 have heretofore published some re- 
searches upon anemia from which in part the following con- 
clusions were drawn. In acute anemia of the brain, there 
are marked changes in the neurocytes. ‘The changes vary 
from hyperchromatism, immediately following the anzmia, 
to every stage of cellular change down to death of the cell. 
The maximum change is reached after the lapse of several 
hours, provided there is still or there is re-established a circu- 
lation through the brain. That is to say,—there is at first 
overwork, then later exhaustion, the metabolic process re- 
quiring some time for elaboration. There is in this an impor- 
tant practical lesson, viz., if the hyperchromatic or hyperactive 
stage has ended and the chromatolytic or exhausted stage 
is entered upon before an efficient circulation is established, 
there is little or no hope of saving the patient. The cells 
are using up all their latent resources in a last effort to 
re-establish an efficient circulation. It could surprise no 
physiologist to know that clinically a sudden collapse fre- 
quently occurs in patients whose blood-pressure is permitted 
to remain at a low ebb long enough to exhaust the cells that 
have tried in vain to make an efficient compensation. In 
desperate cases of hemorrhage, we must think in terms of 
neurocytologic changes, not in pulse palpation and thirst. 
How self-explanatory is the anemic factor in the surgical 
risk. There is one further point, and an important one, I 
believe, in the relation of acute anemia of the brain. At 
least, certain functional units of the central nervous system 
are unequally affected by anemia. In general (and in this 
we are in accord with Leonard Hill and Stewart) we found 
that the older phylogenetically a function, the better does its 
structure endure anemia. Of all the functions, the vasomotor 
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and the respiratory centres endure anzemia best, and the higher 
centres of the cortex,—those that have been acquired latest 
in evolution,—endure anzmia least well. In the resuscitated 
animals it was extremely interesting to note that the expression 
of fear returned earlier than the manifestations of the benefi- 
cent relation between man and the dog. At least some of the 
foregoing phenomena were corroborated clinically by Dr. 
Sloan and me (and in one case confirmed by Stewart) in the 
resuscitation of two patients to the extent of establishing a fair 
circulation and respiration which continued for six and twenty- 
four hours respectively. From the time of resuscitation until 
death, there was observed the function of no part of the 
brain above the vasomotor and respiratory centres. The in- 
dividuals, as such, were of course dead, though the circulation 
and the respiration, whose failure was awaited to make death 
complete were fairly good. The details of these cases will 
not at this time be further mentioned. The principle in- 
volved touches many familiar clinical phenomena. 


INFECTIONS. 


The cortex, cerebellum and medulla were examined in 
the following types of infections: (a) Peritonitis from 
staphylococcus and streptococcus infection. (b) Toxzmia 
from gangrene of the intestine and from the expressed juice 
of infected gangrenous tissue. (c) Chorea following dis- 
temper in a dog. (d) Acute streptococcemia in a young 
human adult. (e) Chronic suppuration in an aged human 
adult. Of the large amount of material studied there were 
no exceptions to the type of changes seen in the cells to be 
later exhibited. In some cases repeated transfusions were 
made after the animals had become seriously infected. Life 
was prolonged but death was in no instance averted. The 
illuminating experiments on intestinal gangrene may be worth 
special mention. In an unpublished study of intestinal gan- 
grene, we found that after the lapse of a definite time of 
total exclusion of the blood supply the intestine became gan- 
grenous. On releasing the obstruction the animals soon died. 
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If unreleased, they died, but later. When a previous entero- 
enterostomy had been made and the isolated coil rendered 
gangrenous, and no obstruction of the bowels existed death 
still occurred in from twelve to twenty-four hours. If a 
complete resection of the gangrenous segment was made, 
death still occurred in about the same time. These phenomena 
were at once explained by observing precisely similar results 
following the injection of even a small quantity of the 
expressed juice of the gangrenous intestinal coil subcuta- 
neously, intravenously or intraperitoneally into normal animals. 
Even when injected hypodermically into the lumen of the 
bowel, serious illness or death followed. The symptoms were 
precisely those seen in the disappointing results so frequently 
following resection for gangrene in the human. The wide- 
spread impairment or destruction of the brain cells told the 
entire story. Clinically, at the time of operation, sufficient 
amount of the toxins had probably already been absorbed and 
fixed in the brain cells to cause death, or if there had not been 
enough, death was made doubly sure by the added amount 
squeezed into the circulation by the wholly unguarded opera- 
tive manipulation of the gangrenous gut. If we could realize 
the deadly poisonous nature of the fluid we heedlessly press 
into the circulation, our technic would secure an absolute 
blocking of the circulation between the poisonous gangrene 
and the adjacent healthy tissue before even dividing the 
strangulating ring. I have practised this obviously import- 
ant method since knowing that the fatalities in these cases 
are due to toxic destruction of the brain. In a human case 
of acute streptococcemia from a pin prick attended by early 
delirium followed by unconsciousness causing death in thirty- 
six hours, the brain was examined by Dr. Austin who used 
the same technic as in the study of the brains of animals. 
How well delirium and the unconsciousness were explained 
when we beheld the destruction of the cells whose function 
it is to give conscious life! A brain of a chronic suppuration 
in an aged subject showed similar though less marked 
changes. The neurocytes in the case of chorea following 
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distemper in a dog showed remarkable changes, especially 
in the motor cells. These neurologic changes may explain 
the slow convalescence of a ruptured appendix with peri- 
tonitis as compared with a clean case. Perhaps the gross 
lesion in the abdomen is of less importance than the micro- 
scopic lesion of the brain, which I believe has not hitherto been 
included in the pathologic investigation of the lesions of 
infections. 


GRAVES’S DISEASE, 


But one case of Graves’s disease was studied. The pa- 
tient was a medical case—died without any known com- 
plication, and was autopsied within two hours after death. 
This patient was extremely emaciated, ran a continuous fever, 
had tachycardia, great excitability, marked gastro-intestinal 
disturbance, exophthalmos, and pulsating though fairly large 
goitre. On the day of death, she became first delirious, then 
comatose. At this time only a summary of the changes 
seen in the cells of the cortex, the cerebellum, and the medulla 
will be given. The change in the cells varied from slight 
loss of chromatin in a minority, to various stages of alteration 
down to total destruction of many cells. 

I desire to record here some observations on brain cells 
of frightened rabbits. In the frightened rabbits, the brain 
cells were, as compared with the normal, distinctly altered as 
to size, as to nucleus plasma relation and as to the chromatin. 
Indeed, when one contemplated the pathologic physiology— 
complete collapse with relaxation of the sphincter—a change 
in the nerve cells would cause no surprise. 

Granting the correctness of these observations (that in 
anemia, shock, infections and in Graves’s disease, the brain 
cells are morphologically altered even to destruction) what 
practical bearing may they have? 

They would show plainly, I think, that impairment of 
the brain cells may be caused by a variety of factors; that 
the morphological change corresponds well with the func- 
tional; that the morphologic changes are in no sense specific— 
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ie, examining the cell one could not say that the changes 
were wrought by any given factor, that when any given 
factor is operative the introduction of others would add to 
both the pathologic physiology as well as the pathologic 
cytology; that for example in a case of infection the cells 
might be as effectively damaged by hemorrhage, by trauma, 
and probably by fear as by more infection; that in a case of 
anemia the brain cells would be just as effectively further 
damaged by infection, by trauma or probably by fear as by 
more hemorrhage; that in a case of shock the brain cells would 
be as effectively more damaged by toxemia, by hemorrhage, 
and probably by fear as by more trauma; that in a case 
of Graves’s disease, the brain cells would be further damaged 
by infection, by hemorrhage, by shock, and by fear as by 
the administration of thyroid extract or by psychic stimuli. 
Finally, since the ultimate surgical risk is determined by 
many factors, some more easily controlled than others, a 
better understanding of the physical basis for such factors 
will, I venture to hope, serve the surgeon as a helpful guide. 
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THERAPY BY BACTERINS AND TUBERCULINS IN 
MIXED SUPPURATIVE BONE AND 
JOINT DISEASE. 


BY DE FOREST WILLARD, M.D., 
OF PHILADELPHIA, 
Professor of Orthopedic Surgery in the University of Pennsylvania. 
AND 


B. A. THOMAS, M.D., 
OF PHILADELPHIA, 
Assistant Instructor in Surgery in the University of Pennsylvania. 


From the Wm. Pepper Laboratory of Medicine, University of Pennsylvania. 


DurInG the past two years our experience and the results 
obtained by alternating bacterin and tuberculin inoculations in 
the therapy of mixed suppurative tuberculous bone and joint 
disease has strongly convinced us that in the judicious admin- 
istration of the various inoculations applicable in the particular 
type of disease. we have not only a valuable but a powerful 
asset in treatment. We do not wish to infer that active im- 
munization is a “ cure-all’ nor that when indications for sur- 
gical intervention exist they can be disregarded and bacterin 
therapy substituted, but we desire to emphasize the fact that 
accessory employment of bacterin and tuberculin in these cases 
stimulates the tissue cells of the organism to the production 
of specific antibodies which assist the bodily defences in an- 
tagonizing and combating the given infections. We are much 
gratified with our experiences with alternating bacterins and 
tuberculins in this class of cases, and do not hesitate to say 
that in no instance, where proper surgical treatment and 
appropriate anti-tuberculous dietetic and hygienic measures 
were associated with the inoculations, have we failed to ob- 
serve improvement in the health of the child. On the other 
hand, the incompetent, inexperienced and careless use of these 
measures will not only fail to cure, but will inevitably lead to 
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disaster and thrust a therapeutic measure of proven worth, 
into disrepute. It must be remembered that in the use of bac- 
terins, particularly tuberculin, we have agents more potent 
for evil than for good, unless they are accurately administered. 
In careful hands they serve as invaluable aids in treatment 
and are Nature’s own remedies to stimulate the bodily de- 
fences. When so employed we feel confident that these cases 
do better with bacterins than without, the detention of patients 
in the hospital is materially shortened and the complications 
if they occur are fewer and less severe. 

So far as we are aware, we enjoy priority in recommend- 
ing the alternation or association of the ordinary pyogenic 
bacterins and tuberculins in the treatment of mixed suppurative 
tuberculous bone and joint disease. By virtue of the novelty 
of bacterin therapy in this particular stage of disease—a stage 
which warrants grave anxiety for the patient’s recovery since 
it frequently progresses insidiously to dissemination of the in- 
fection, amyloid disease and death, and because the field of 
active immunization in general is limited—we have deemed it 
timely to impress the importance of this subject upon the 
profession. 

A review of the cases in which it has been our fortune to 
associate bacterin with tuberculin treatment reveals two 
definite clinical types: The first, represented by Chart I, 
illustrates the class of cases in which at the time of operation 
a mixed infection already exists. The bone or joint, or both, 
are the sites of advanced tuberculous caries, superimposed 
upon which a mixed infection of hematogenous, or more often 
of exogenous origin by virtue of sinus formation, has oc- 
curred. In the particular case of hip-joint disease the child 
was quite septic and at the time of the operation—excision of 
the hip—the carious process had perforated the acetabulum. 

The second type is well illustrated by Chart II: The case 
is one of tuberculous caries of the vertebre with the formation 
of psoas abscess. It will be noted that the temperature 
dropped almost immediately to the normal following evacua- 
tion and drainage of the “ cold abscess,”’ the pus of which was 
sterile culturally. The temperature remained practically con- 
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stant for fifteen to twenty days. At that time there frequently 
occurs a sudden rise of temperature which is maintained at 
100 to 104 degrees, and the pus when again cultured demon- 
strates pyogenic bacteria which have evidently gained entrance 
through the suppurating wound. 

It must be admitted that the prognosis in these types of 
mixed tuberculous bone and joint disease is always grave, and 
it behooves the surgeon to omit nothing from his therapeutic 
armamentarium that will assist Nature in effecting a cure. 
We therefore urge a more extensive and competent employ- 
ment of bacterins in this particular class of cases. The type 
of disease as above described is of a serious character. In 
the acute form of pure tuberculous infection our results have 
been most unsatisfactory and we are skeptical of the value 
of tuberculin therapy. Possibly we have to deal in most 
instances with a bacteremia, or else the process of im- 
munization is too slow to keep pace with or defeat the progress 
of the disease. On the other hand, we cannot expect success 
in that form of neglected case with prolonged suppuration, 
characterized by grave sapremia and amyloid disease, where 
the defences of the organism have become exhausted. The 
treatment is applicable rather to the early chronic localized 
processes, the treatment and prognosis of which have been 
doubly handicapped by the intervention of various pyogenic 
bacteria. Considerable discretion is essential in the selection 
of these cases at the outset, if the surgeon desires success with 
his therapeutic agent and does not wish to place it in disparage- 
ment. We have made it a general rule to discountenance 
therapy by bacterins when the infection is diffuse and char- 
acterized by septicemia, pyemia or grave sapremia. 

In the treatment of these cases we have resorted to the 
clinical symptomatology almost exclusively as a guide and 
have rarely utilized the opsonic index as a control. We have 
been repeatedly convinced that dependence alone upon the 
index is not only often impracticable, but actually misleading. 
‘On the contrary, carelessness or inattention to certain clinical 
signs and symptoms, be they ever so slight and trivial in 
nature, or an irrepressible enthusiasm to push the treatment 
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as soon as improvement becomes manifest, invariably leads 
to disappointment if not to utter failure and disaster. The 
treatment should not be instituted, so far as the tuberculous 
and primary infection is concerned, unless the patient can be 
subjected to a prolonged, tedious and cautious course of 
treatment lasting from six to twelve months. 

The phase of the disease which attracted our attention 
particularly is the development of sepsis referable to the 
superimposition of pyogenic bacteria and characterized by 
high irregular flights of temperature. Such a case is presented, 
ideally, in Chart II, when such an accident supervened during 
the last week in January, 1909. Previous to this time the 
pus was culturally sterile. The day following the sudden rise 
in temperature from normal to 104.5 degrees, the culture 
demonstrated a pure growth of Micrococcus aureus. At other 
times the pus from a case will reveal two or more organisms. 
In one case, three bacteria from a single culture: B. coli com- 
munis, M. aureus and B. pyocyaneus were isolated. More- 
over, as will be seen by a review of Chart I, one or more of 
the organisms may die off or become overwhelmed by its asso- 
ciate and be supplanted after a time by a new bacterium of 
greater virulence, which subsequently may constitute the sole 
pyogenic infection. Not only the value but the necessity 
of reculturing the suppuration from time to time is apparent 
in order to prepare the proper autogenous bacterins for pur- 
poses of inoculation. If in undertaking the treatment of these 
cases this routine is followed conscientiously, intelligently 
and competently, we predict that results will attend the efforts 
that otherwise would not accrue. We have never been 
advocates of stock preparations when it is possible to obtain 
the autogenous agent, and as a rule, only employ them in 
tuberculosis and some of the complications of gonorrhea, 
where owing to expediency and practicability, it seems 
desirable. 

For the treatment of the primary or tuberculous infection 
we use tuberculin “ Bacillen Emulsion” alone, or “ Bouillon 
Filtrate’’ alone, or a combination of the two as advocated 
and practised by Trudeau. The last, theoretically, seems to 


i 
| 
| 


THERAPY BY BACTERINS AND TUBERCULINS. 765 


have the preference, but our results have been equally satis- 
factory with each, although for the past year we have em- 
ployed Bacillen Emulsion routinely, believing that the 
immunity produced is of longer duration. 

A glance at the incorporated charts will illustrate more 
forcibly than words the procedure followed in alternating 
or associating the inoculation of bacterins and tuberculins. 
Judging from the cases under our observation, we conclude 
that better results have attended the process of active im- 
munization when, just as in tuberculin therapy pure and 
simple, the treatment has been started with relatively small 
bacterial inoculations progressively increased to the thera- 
peutic limit, rather than by resorting to large dosage, thereby 
establishing immunity in the former case, and avoiding ana- 
phylaxis in the latter. 

The temperature is undoubtedly the most valuable of the 
clinical signs as a guide, although the strictest attention must 
be given to other symptoms, as local reactions, headache, 
malaise, indisposition to work or play, “tired feeling,” loss 
of appetite, nausea, increase or decrease in weight, differen- 
tial blood counts, hemoglobin determinations, etc. Conse- 
quently, each patient, whether ambulatory or bed-ridden, is 
ordered to have his temperature taken at least twice daily. 
If he belongs to the former class, as is the case late in the 
treatment, he is provided with and taught the uses of the 
clinical thermometer so that he may keep his own record and 
report weekly for inoculations. So long as the temperature 
is maintained above 100 degrees, autogenous pyogenic bac- 
terins only are administered. If more than one bacterium is 
culturable from the suppuration, they are alternated every 
five to ten days. It is our custom to prepare the bacterins 
standardized to contain from 200,000,000 to 800,000,000 
bacteria per cubic centimetre. The initial dose may be four 
to eight minims, progressively increased one minim at each 
subsequent inoculation. As soon as the temperature falls 
below 100° F. and shows a tendency to remain at or preferably 
below that point for several days, the inoculations of tuber- 
culin are begun: 0.001 to 0.000025 of a milligramme of 
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tuberculin, depending upon its particular variety and the age 
of the patient, are sufficient for the first inoculation. Fre- 
quently, in the course of treatment, it will happen that bacterin 
and tuberculin will be alternated. Commonly, it is the case 
that tuberculin has to be abandoned for a period, and bacterin, 
possibly of a new nature, resumed. Whenever, following an 
inoculation of tuberculin, there occurs within a reasonable 
time a rise in temperature, even though of but a few hours 
in duration, and probably referable to extraneous cause as is 
so frequently the case in children, the inoculations must be 
suspended, and when tuberculin is again given, say two weeks 
later, the dose must be cut to half of the previous amount. 
For example, in Chart II, forty-eight hours following the 
inoculation of April 8, 1909, the patient’s temperature rose 
to 102.6 degrees. As a result, over two weeks were allowed 
to elapse before the next injection of tuberculin, which when 
administered was approximately only one-half of the previous 
inoculation, although the temperature within a week had de- 
clined below 100 degrees. Caution in tuberculin therapy, more 
than in any other type of biologic therapeutics, is ever the 
watchword. This is again illustrated in Chart I, when in 
October the child after returning from the Seashore House 
at Atlantic City manifested increased temperature and was 
once more given tuberculin treatment. It will be observed 
that the initial inoculation at this time was only one-half 
of the last inoculation in May, lest there should have occurred 
a loss of immunity during the summer months and because a 
fresh preparation of tuberculin was used. It is a generally 
acknowledged fact that preparations of tuberculin vary con- 
siderably as to potency, and in passing from one to another, 
the dose should be materially decreased as a safeguard. This 
accounts for the great consumption of time in tuberculin 
therapy, but it is the only safe and sane procedure, and by 
following it patiently and persistently the size of the inocula- 
tions will slowly increase apace with immunization. We 
cannot too strongly insist that elation over slight improvement 
and an almost irrepressible desire to push the immunity, will 
inevitably result in failure, if not disaster. 
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CONCLUSIONS. 


I. Inoculations by bacterins and tuberculins, either alter- 
nately or separately depending upon the condition of the 
patient, furnish a valuable accessory therapeutic measure in 
the routine anti-tuberculous /ygienic and surgical treatment 
of mixed suppurative bone and joint disease. 

2. Bacterins, especially tuberculins, are more potent agents 
for evil than for good, unless competently administered. Care- 
fully employed, cases do better with than without bac- 
terins, their detention in the hospital is materially shortened 
and complications, if they occur, are fewer and less severe. 

3. The therapy is superfluous in mild cases where simple 
cperation and time will effect cure; nor is it applicable to 
neglected cases with prolonged suppuration, characterized 
by bacteremia, grave sapremia and amyloid disease. 

4. So long as the temperature fluctuates above 100 degrees, 
autogenous bacterins, obtained by culturing and reculturing 
the suppuration found to contain variable bacteria from time 
to time, are administered. Tuberculin inoculations are begun 
when the temperature falls to 100 degrees or preferably lower. 

5. Better results have attended the process of active im- 
munization, where just as in tuberculin therapy pure and 
simple, the treatment has been commenced with relatively 
small bacterial inoculations, progressively increased to the 
therapeutic limit, rather than by recourse to large dosage, 
thereby establishing immunity in the former case and in the 
latter avoiding anaphylaxis. 

6. Tuberculin alone in the earliest stage of acute tuber- 
culosis has not proved of noteworthy value, probably due to 
the fact that the disease progresses too rapidly for the pro- 
duction of immunity, a result which necessarily consumes 
months. 

7. Studious observations of the clinical symptomatology 
have invariably sufficed to control the inoculations, the opsonic 
index as a guide proving not only impractical but frequently 
erroneous. 
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THE STUDY OF THE ETIOLOGY OF CANCER BASED 
ON CLINICAL STATISTICS.* 


BY ISAAC LEVIN, 
OF NEW YORK. 


From the Department of Pathology of Columbia University, at the College of 
Physicians and Surgeons. 


THE great influence which the laboratory study of the 
etiology of bacterial diseases had upon the treatment of these 
diseases as well as upon the maintenance of public health in 
general is sufficient proof that investigations of an apparently 
purely theoretical character may ultimately aid in the solution 
of practical questions in medicine. The knowledge of the 
etiology of a disease is the fundamental requirement for the 
discovery of a rational mode of treatment and for the pre- 
vention of the disease. This applies to cancer in the same 
degree as to any other morbid condition. 

The studies in experimental cancer of the last decade 
opened a new field for research; and since it is possible now 
to reproduce the condition, with all its characteristics, in 
lower animals, there cannot be any doubt that many phases 
of this obscure disease will be disclosed in the near future. 

But it seems exceedingly doubtful that experimental re- 
search on lower animals will lead to the solution of the prob- 
lem of the etiology of cancer. Indeed, the clinical course 
of individual cases of human carcinoma and sarcoma and the 
striking differences in appearance met with at the autopsies 
strongly indicate the existence of more than one etiological 
moment in the production of these morbid conditions. 

Malignant tumors of the bladder, which develop in a 
certain number of aniline workers, carcinoma of the skin 


* This research is conducted at the expense of the George Crocker 
Special Research Fund. (Read before the American Surgical Asso- 
ciation, May 4, 1910.) 
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of the abdomen, found among the natives of Kashmir, car- 
cinoma following X-ray exposures, carcinoma of the stomach 
or hypernephroma—all these are evidently different clinical 
forms brought about by conditions of life peculiar to man 
only. ‘These factors in the etiology of human cancer cannot 
be elucidated by experimental research on lower animals. 

The bearing of the social factors on the etiology and 
cause of cancer can be revealed only through a detailed study 
of a large number of clinical cases—in other words, through 
the method of clinical statistics. Such a statistical investigation 
differs in many points from pure vital statistics, which is 
largely employed in the study of cancer. In vital statistics 
the aim is to find the complete number of cases of death in 
a given territory during a given period of time, usually a 
year or a month, or else the complete number of cases of 
disease on a certain day in a given territory. By the aid of 
this method, knowledge may be gained of the age at which 
cancer occurs most frequently, of its prevalence in different 
sexes, etc. For the study of the etiology of cancer, vital 
statistics are of comparatively little value, but instead there is 
required a thorough analysis of each case of cancer—an 
analysis aiming not at therapeutics or prognosis, but at the 
primary causes, either constitutional or those of environment. 
This information should be contained in a carefully written 
clinical history. 

Such statistical investigation, aiming at a combined clinical 
and pathological analysis of a large number of well-recorded 
cases of carcinoma and sarcoma, was instituted by the George 
Crocker Special Research Fund of Columbia University. Dur- 
ing the last six months 4000 cases were analyzed. The data 
were collected from the following hospitals : 


NEW YORK CITY. 


Beth Israel Hospital; Washington Heights Hospital; Lebanon Hos- 
pital; Montefiore Home; New York Hospital; St. Francis Hospital; 
City Hospital, Blackwell’s Island, N. Y.; General Memorial Hospital; 
German Hospital; Lincoln Hospital; Mt. Sinai Hospital; Roosevelt 
Hospital; St. Luke’s Hospital. 
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BROOKLYN, N. Y. 


The Brooklyn Hospital; The Long Island College Hospital; The 
St. Johns Hospital; The Kings County Hospital; The Methodist Epis- 
copal Hospital. 
BALTIMORE, MD. 


The Johns Hopkins Hospital. 


PHILADELPHIA, PA. 


The Pennsylvania Hospital; The Jefferson Medical College Hos- 
pital; The Presbyterian Hospital; The American Oncologic Hospital. 


The following surgeons were kind enough to personally 
send us data: 


Dr. Charles Jewett, Brooklyn, N. Y.; Dr. Russell Fowler, Brooklyn, 
N. Y.; Dr. W. E. Butler, Brooklyn, N. Y.; Dr. H. Worthington 
Page, Albany, N. Y.; Dr. Albert Vander Veer, Albany, N. Y.; Dr. 
E. Vander Veer, Albany, N. Y.; Dr. J. W. Vander Veer, Albany, 
N. Y.; Dr. D. C. Monaito, Saratoga, N. Y.; Dr. Ernest J. Alley, 
Concord, Mass.; Dr. J. M. Wainwright, Scranton, Pa.; Dr. Lloyd 
Noland, Cristobal, C. Z.; Dr. E. P. Persons, Post Hospital, Fort 
Jayne, N. Y.; Dr. W. H. Arthur, Lieut. Col., U.S.A., General Hos- 
pital, Washington Barracks, D. C.; Dr. H. I. Raymond, Medical Corp, 
U.S.A., Post Hospital, Fort Sam Houston, Texas; Dr. S. H. 
Wadhous, U.S.A., Columbus Barracks, Columbus, O.; Dr. W. A. 
Angwin, U.S.N., Naval Hospital, Norfolk, Va.; Dr. G. T. Smith, 
U.S.N., Naval Hospital, Brooklyn, N. Y.; Dr. E. L. Munson, Fort 
Leavenworth, Kansas; Dr. E. C. Moore, Rochester, Minn.; Dr. H. 
Z. Griffin, Rochester, Minn.; Dr. C. Graham, Rochester, Minn. ; 
Dr. Eusterman, Rochester, Minn.; Dr. O. F. Lamson, Rochester, Minn. ; 
Dr. Wm. J. Mayo, Rochester, Minn.; Dr. Chas. H. Mayo, Rochester, 
Minn.; Dr. Plummer, Rochester, Minn.; Dr. Judd, Rochester, Minn. 


I deem it a pleasant duty to express here my gratitude 
to the attending surgeons and managers of these institutions, 
as well as to the various other physicians mentioned, for 
their kind consent in allowing the use of their material for 
this investigation. 

The scientific standing of the surgeons and institutions 
mentioned precludes any doubt as to the accuracy of the facts 
collected, but on the other hand, certain data of great value 
for the study of the etiology of the disease are lacking, due 
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to the fact that the main object in the taking of a history 
in a hospital is the prognosis and therapeutics, and not the 
etiology of the disease. 

This analysis of the 4000 cases is given as a preliminary 
report with the main object in view to show the value of 
such work and enlist the co-operation of the surgeons and 
practitioners of the country, so that the work may be con- 
tinued on as large a scale as is necessary for the success of 
the undertaking. It is proposed in the future to analyze the 
histories of such cases only as are accompanied by a complete 
pathological examination, or more preferably still, where a 
microscopical section or the specimen itself accompanies the 
history, so that it may be possible to examine simultaneously 
the data of anamnesis and the morphological characteristics 
of the case. In order to receive uniform information of the 
collected cases, a “‘ cancer schedule” was elaborated contain- 
ing 22 Questions, which seems to cover most of the informa- 
tion required for such an investigation, and resembles the 
schedules used in other countries for similar purposes. The 
following is the text of the schedule: 


THE COLUMBIA UNIVERSITY 
SPECIAL RESEARCH FUND. 


DEPARTMENT OF PATHOLOGY. 
CANCER SCHEDULE. 


[State address of Attending Surgeon or name of Hospital | 
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6. SINGLE oR MARRIED 
{If female state whether patient had children or miscarriages] 


7. Race or NATIONALITY 
[Australoid—Coolies of East India; Negroid—Negroes, 
Negritos of the Philippines; Mongoloid—Chinese, Jap- 
anese, American Indians, Filipinos; Melanochroic— 
Italians, Spaniards, Greeks, Arabs, Jews; Xanthochroic— 
Fair Europeans, State not only the name of the race, 
but also of the subdivision] 


8. PLace or BirTH 
{State not only the country, but also the town or village 
where the patient was born] 


9. RESIDENCE, TC 


10. OcCUPATION 
[Pay special attention to occupation, involving use of 
chemical (Aniline, Paraffin, Tar, etc.), physical (X- 
rays, Radium, Excessive Heat, Electricity, etc.) or 
mechanical irritants] 


11. Drier 


[State whether the diet is composed of vegetables, fresh 
fish, fresh meat, salted fish, salted meat] 


12. HapiruAL Use or Drucs 
[Alcohol, Tobacco (chewing, smoking pipe or cigar), 
Opium (opium smoking or morphium injection), Cocaine] 


13. Previous GENERAL DISEASES 
([Tuberculosis, Lepra, Arteriosclerosis, Syphilis, Gonorrhea, 
etc.] 
14. WHEN WERE THE First SyMPTOMS OF THE DISEASE OBSERVED? 


{If the diagnosis was made at an operation, autopsy or 
microscopically, specify so and state the exact anatomical 


diagnosis] 


17. Was THE SAME ORGAN Previousty DISEASED oR SUBJECTED 
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[As instances of such previous local diseases important in 
the study of the etiology of cancer may be mentioned 
Leucoplasia of the tongue; Mastitis, Lupus of the face; 
Nevi, Scars or Leprous Nodules of the skin; Gall- 
Stones, Round Ulcer of the stomach; Varicose Ulcers, 
Old Fractures of Bones (osteosarcoma), etc. ] 


20. WeRE THERE ANY OTHER CASES OF CANCER IN THE 


[The family may mean Grandparents, Parents, Brothers 
and Sisters, Man or Wife, Children. State relationship 
to patient and organ primarily involved] 


21. WerRE THERE ANY OTHER CASES OF CANCER IN THE SAME 


[State time, place, and organ primarily involved] 


{After-treatment,—Operation, X-ray, Radium, Fulguration ; 
or spontaneously] 


REMARKS. 


It is evident that not all the questions require an answer in 
every clinical case, nor do all the questions have the same 
significance. A consecutive analysis of each question will serve 
best to illustrate the methods of the investigation and at the 
same time to indicate the results reached in the elucidation of 
a certain specific point in this study and the problems still 
left unsolved. 

QUESTIONS I, 2, and 3 are simply needed for identification 
of each schedule and consequently the first question to analyze is: 


18. WHAT OrGANS BECAME SUBSEQUENTLY AFFECTED?........ “as 
“ 
19. Dip ANY OTHER Tumor DEVELOP ON THE SAME PATIENT? 
22. WAs THERE A RETROGRESSION OF THE TUMOR?.......... - 
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QuEsTION 4,—Sex.—The difference in the proportionate in- 
cidence of cancer in the two sexes is extremely interesting and 
will probably be of great importance in the future etiological 
study of the disease. It is well known that cancer is more 
frequent in women than in men, and that this frequency is due 
to the prevalence of cancer of the uterus and the female breast. 
The analysis of Table I shows that in those organs in which 
cancer may occur in both sexes, the number of males is usually 
greater than females. This difference in the prevalence of the 
new growth in the different sexes may be explained either by 
a general congenital disposition of the cancerous patient to the 
disease,—and it is then simply a matter of accident whether one 
or the other organ becomes affected,—or else certain injuries 
of either local or general constitutional character create the 
disposition. The latter supposition would then explain the fre- 
quency of cancer in the female genital organs, which are subject 
to so many normal and abnormal functional irritations; on the 
other hand, the man, with his greater use of tobacco and alcohol, 
coarser and more irregular diet, and greater subjections to the 
wear and tear of life, would be more predisposed to cancer 
of the mouth, digestive organs, etc. The subject is very sug- 
gestive and shows the great influence of the differences in the 
mode of life on the occurrence of cancer. 


TABLE I 
Organs Male Female 

Liver and gall-bladder.... 40 } 61 


QUESTION 5,—AGE.—It is most generally accepted that cancer 
is a disease of old age, but more facts accumulate constantly 
which show that no age is exempt not only from the occurrence 
of sarcoma, but also from carcinoma. It is interesting to note 
in this connection the statement of C. A. Porter,! that X-ray 
carcinoma most usually occurs in young people. Another highly 
interesting phenomenon is shown in Table II: 
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The cases of cancer of the different organs are divided into 
two classes. The first class presents cases at the ages from I 
to 34 years and the second class at the ages from 35 years and 
over. It appears that in various organs, the percentage of the 
number of cases under 34 years of age is different. Thus the 
incidence of age in cancer, which seemed to be the best estab- 
lished fact in the pathogenesis of the disease, also requires 
further investigation. 


TABLE II 
| | | 
} Per cent. 
Total number | 5 years 
Organs 1-34 years | 3 | of cases 
of cases | andover | 1-34 years 

Liver and gall-bladder..... Ior 8 93 8 
84 2 82 2.5 
368 24 220 | 6 
195 40 155 20 
223 35 188 17.5 
| 774 81 693 10 
Head, face and neck....... 592 | 58 | 448 9 
Mouth—larynx........... 194 II 183 
eee 206 97 109 48.5 
Bladder and kidney........ IOI 3 | 98 3 
44 5 39 10 


QUESTION 6,—CHILDBEARING.—The opinion prevails among 
gynecologists that traumatisms of labor in cancer of the uterus 
and traumatisms incident with lactation in cancer of the 
breast have great etiological significance. But the analysis 
of 613 cases of cancer of the uterus and of 764 cases of 
the female breast shows that the disease occurs in virgins 
in 6.6 per cent. and 17 per cent., respectively. It is true 
that the number of cases of cancer of the uterus and the 
breast in married women is higher than in single women, but 
so is also the general ratio between married and single women 
during the cancer age. Table III, compiled from the twelfth 
U. S. Census of 1900, illustrates this point and shows that the 
ratio between married and single women that died in 1900 is 
nearly the same in cancer as in other diseases: 


TABLE III 
Died in 1900 at the ages 45-54 years: | Married Single | Ratio 
3,137 409 7.531 


Childbearing, then, does not seem to have any direct con- 
nection with the causation of cancer. 
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Question 7,—Race.—The ethnological distribution of cancer 
is of so vast an importance in the etiological study of the disease, 
that a separate investigation was undertaken on the subject, 
which was reported elsewhere. The results obtained seemed to 
warrant the conclusion that while cancer is occasionally met 
with in primitive races, it occurs so seldom among the American 
Indians for instance, that this race may be considered practically 
immune against the disease. The conclusion was also reached 
that this immunity is not due to any purely racial characteristic, 
but to the difference in the environment, the mode of life, the 
diet, and mainly to the fact that a primitive race does not suffer 
from the severe wear and tear of a civilized life. 

Questions 8, 9, and 11, dealing with the subjects of climate 
and diet, are also of importance mainly in the study of ethno- 
logical distribution of cancer and should be most carefully noted 
in patients belonging to the non-caucasian races. 

QUESTION 10,—OccuPATION.—Occupation undoubtedly plays 
an important rdle in the causation of cancer. The carcinoma of 
the scrotum of the chimney sweeps, tumors of the bladder of 
the aniline workers, and X-ray cancer are well known, but it 
will require a great deal of research to show how direct the 
influence is that these occupations exert on the causation of 
cancer, since only a certain number of the workers contract 
the disease. 

Of extreme interest seems to be the fact, noted both in 
England and America, that cancer is comparatively rare among 
the miners. Table IV, compiled from the twelfth U. S. Census, 
illustrates this fact: 


TABLE IV 
: Death rate 
Population | Cancer deaths per 100,000 
> 

62,442 | 47 74.7 


Wilkesbarre and Scranton are mining towns and the death 
rate is lower than in Harrisburg or in the whole state of Penn- 
sylvania. It seems also to be the opinion of the surgeons in 
Pennsylvania (personal communication) that cancer is rare 
among miners. 
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But the investigation of the matter of occupation is ex- 
tremely difficult, since the data obtained at present are of little 
value. For instance, a miner is designated as a laborer and 
the occupation of a married woman is noted as “ housework,” 
while for years before marriage she may have pursued an occu- 
pation which had an important bearing on the causation of the 
cancer which was contracted in later years. It is expected that 
with the co-operation of the attending surgeons, better results 
will be obtained in the future work in this connection. 

QUESTION 12, on the influence of the habitual use of drugs, 
will be considered together with Question 17. 

QUESTION 13,—PREviouSs GENERAL DIsEASES.—Very few 
cases were found of the coexistence of syphilis or tuberculosis 
with cancer, but it is possible that a sufficiently painstaking 
search for this concomitance was not instituted and a more 
careful search must be made in the future. All the three dis- 
eases, while caused by different etiological moments, are to a 
great extent products of the modern civilization and their pos- 
sible correlation may advance the knowledge of the etiology of 
cancer. The same holds true for arteriosclerosis. Among the 
4000 cases of cancer analyzed, there were found 218 cases of 
arteriosclerosis. The perusal of Table V indicates that arterio- 
sclerosis seems to occur most frequently in the cancer of the 
head, face, and neck. 


TABLE V 
Number of Per cent. of 
Organs —_ number cases of arte- | cases of arte- 
riosclerosis riosclerosis 
Liver and gall-bladder................... | Ior 3 3 
| 195 8 4 


A better understanding of the correlation of cancer with 
arteriosclerosis will be gained from our investigation of the 
subject by the aid of autopsy material, but the research is not 
advanced sufficiently to warrant any conclusions. 
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It is also interesting to note in this connection that among 
the American Indians arteriosclerosis is just as rare a condition 
as cancer. 

Not a single case of cancer was found among the lepers, 
notwithstanding the special search instituted in the matter, but 
this may be due to the fact that the lepers in the United States 
belong mostly to the non-caucasian races. 

Question 14 has no direct bearing on the etiological study, 
but is inserted in order to enhance the value of the schedules in 
the event of future studies on prognosis or therapeutics. 

The need for the QUESTIONS 15 and 16 is self-evident. 

QuEsTION 17,—Previous LocaL was indicated 
above that cancer, as it occurs in the various organs, presents 
characteristics which show that the causation of the disease may 
be different in the various organs. The same appears with even 
greater evidence when the question of the occurrence of a 
previous disease in the affected organ is considered. The opinion 
seems to prevail (Mayo Robson,? Wilson and MacCarty,? Rod- 
man,* Haberfeld® and others) that cancer of the stomach most 
frequently develops from a chronic ulcer, that cancer of the 
gall-bladder is associated with cholelithiasis, cancer of the breast 
with chronic mastitis, carcinoma of the penis with chronic bal- 
anitis, etc. 

The analysis of Table VI, compiled in order to elucidate this 
question, reveals two facts of great interest. In the first place, 
all cases of cancer of the various organs may be divided into 
two large groups. The first group presents cancer of the skin, 
extremities, mouth, breast, penis, etc., in a word, external 
cancers, in which the influence of a previous local disease, 
trauma or external irritant is very apparent. The second group 
embraces the internal parenchymatous organs (cesophagus, liver, 
stomach, etc.) where the influence of such an external irritant 
is not so clear and the etiological factors must be looked for 
deeper in the constitutional reactivity of the organism and in 
the general metabolic influences. 

The next factor of importance is the relative infrequency 
of the occurrence of a previous local disease in the majority 
of cases of cancer. While it cannot be denied that a future 
analysis of better statistical data may show a greater frequency 
in the occurrence of a previous disease than 8 per cent. in 
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cancer of the stomach for instance, Haberfeld’s recent analysis 
of 662 autopsies of carcinoma of the stomach shows only 16 
per cent. in which the cancer was preceded by ulcer, and Yung- 
erich,® on analysis of 50 cases of carcinoma of the stomach, 
found that in all his cases, the stomach was perfectly normal 
until the onset of cancer. It would seem then that the presence 
of a preceding local disease or trauma, while of certain im- 
portance in the causation of one class of cancers, has barely 
any influence on the formation of other classes of cancer, and 
cannot be considered as the only etiological factor in either 
case. The influence of the use of alcohol and drugs on the 
formation of cancer is most probably due to the deleterious 
influence of these substances on the different organs, but the 
subject requires special study. 


TABLE VI 
of | 
cases where 
Organs | previous local| Percent. 
| disease is 
stated. | 

| 
| 195 | 15 8 

194 37 } 18.5 


Questions 18 and 19 deal with the subjects of metastasis 
and the simultaneous existence of different kinds of tumors on 
the same patient. Both subjects are of great significance in the 
genesis of malignant growth and the matter is at present under 
investigation both from the clinical and experimental stand- 
point, but the subject is not germain to the discussion on the 
etiology of the disease. 

QuEsTION 20,—HeEreEpity.—The analysis of Table VII 
presents the interesting phenomenon that the external cancers, 
as they were designated above, show in many cases a smaller 
percentage of instances where a hereditary influence is in- 
dicated than the cancers of the parenchymatous organs—a re- 
lation which seems to be the opposite to the percentage of cases 
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where a previous disease is indicated. But the general number 
of cases where the hereditary influence is shown is so small 
that it seems very doubtful whether hereditary disposition has 
any influence at all on the occurrence of cancer—surely this in- 
fluence is not sufficient to warrant the great dread of the lay 
public before this hereditary trait. 


TABLE VII 


Total number | !'cases where 


| | { Number of 
Organs | | Percent 
of cases heredity is | 
indicated y | 
Liver and gall-bladder................... 101 | 3 3 
Head, face and neck..................0.- 592 | 56 9 
194 17 | 10 


QuEsTION 21,—INFECTION.—Behla* and many other inves- 
tigators tried to prove the parasitic theory of cancer by the 
occasional endemic occurrence of cancer in certain localities. Of 
all the 4000 cases examined, there was not noted a single in- 
stance of an endemic occurrence of several cases of cancer 
in one house; still this subject needs further investigation. 

Another method of investigation of the possible infectious 
nature of the disease consists in the analysis of the cases of 
“cancer a deux,” i.e., the concomitancy of the occurrence of 
cancer in husband and wife. Of the 4000 cases of cancer, this 
condition was found in only 18 cases—too rarely to warrant 
any conclusion as to the significance of the phenomenon. 

QUESTION 22 deals with the possible therapeutic importance 
of the different non-operative methods of treatment and an 
impartial analysis of the results on a large number of cases 
may be of great value, but the matter has no bearing on the 
etiological study. 

In conclusion, the statement may be made, that while this 
investigation cannot claim to have reached any final results 
in the elucidation of the etiology of cancer, it appears evident 
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that a local trauma or previous disease of the affected organ 
is of less importance in the causation of cancer than the 
increased vulnerability and lessened resistance of the organism, 
caused by the ever-increasing strain of modern life. This 
is certainly the only explanation that may be offered for the 
increasing frequency of the occurrence of cancer in civilized 
communities. That this increase is not only apparent is very 
evident from the mortality statistics of the United States in 
1907, which shows a ratio of 73.1 per 100,000 population, 
as compared with the ratio of 70.8 in 1906. 

The investigation has clearly shown that an analysis of 
a large number of cases of carcinoma and sarcoma, well 
prepared both clinically and anatomically, is the main if not 
the only method for the study of the etiology of cancer and 
consequently for the investigation of the possible means of 
prevention of the disease. Without such a co-operation of 
purely clinical study, experimental cancer research on lower 
animals will hardly produce results which may have a direct 
bearing on the understanding of the etiology of human cancer. 

Another result of extreme importance which is expected 
from this statistical cancer research, is the fact that it may 
arouse the interest of the members of the profession, who 
are requested to fill out the schedules and offered free ex- 
amination of tumor tissue. More frequent early diagnosis and 
early treatment, wherein lies at present the only hope to pa- 
tients, will certainly follow such propaganda and it is to be 
hoped that the surgeons will not only themselves assist in this 
investigation, but will also impress upon the profession at 
large the necessity for such co-operation. 
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ON THE SIMULATION OF NEOPLASMS BY 
INFLAMMATORY PROCESSES.* 


BY C. A. HAMANN, M.D., 
OF CLEVELAND, OHIO. 


Ir is the purpose of this communication to deal with 
the resemblance between inflammatory processes and neo- 
plasms as manifested clinically and therefore of interest 
largely from the standpoint of diagnosis. Every one is 
i frequently meeting with cases in which the question of dif- 
| ferentiating between these two conditions comes up and it 
is hoped that a presentation of some of the phases of the 
subject will prove to be of interest. It will of course be 
impossible to enumerate all the inflammatory conditions and 
modifications of the inflammatory processes of the various 
organs and tissues that at times resemble neoplasms, but a 
compilation of what seem to be some of the more important 

ones will be attempted. 
: The fundamental pathological characteristic of these forms 
) of proliferation of tissue, due to inflammation, lies in the 
i fact that the newly formed tissue is in direct continuity with 
| the part that is the original seat of the inflammation, very 
much as is the case in regeneration of tissue; furthermore 
the proliferating tissue remains under the influence and 
control of the organism. Tumors on the other hand are not 
in organic connection with the tissue and are not under the 
influence and control of the organism; they are autonomous. 
Chronic irritations of various sorts, for instance by para- 
sites, may produce extensive connective tissue production; 
| this is seen in elephantiasis of the scrotum and lower ex- 
tremities caused by the Filaria sanguinis hominis. Here cir- 
cumscribed nodules and masses may form, which are difficult 


* Read before the American Surgical Association, May 4, 1910. 
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to distinguish from tumors. The venereal warts, due to 
irritating secretions, etc., are closely allied to tumors. 

These inflammatory proliferations may acquire a certain 
independence and like tumors ultimately get beyond the 
control of the organism; certain fibromas and osteomas for 
example may originate in this way, being primarily inflam- 
matory products. 

A sharp line of distinction between inflammation and 
neoplasm is thus difficult to draw at times and the one passes 
into the other as it were. 

Osseous System.—Repeatedly there are encountered in- 
flammatory or related conditions in bone that are apt to be 
confused with neoplasms. 

Osteomyelitis—There are recorded numerous instances 
in which osteomyelitis, running a chronic and a febrile course, 
has been mistaken for tumor formation. Marsh,’ for in- 
stance, in a lecture on the subject compares the two con- 
ditions and Kocher ? cites several carefully studied cases. The 
matter is an important one, inasmuch as it is usually the 
femur, humerus or tibia that is involved, and the question 
as to the proper treatment, which in the case of sarcoma must 
of course consist in amputation, must be solved. Even after 
an exploratory incision has been made, one may be in doubt, 
and skilled pathologists have, upon microscopic examination, 
pronounced the tissue removed to be sarcomatous, when it 
subsequently turned out to be inflammatory. 

We have besides to differentiate between tuberculous 
lesions, syphilis, neoplasms and chronic non-specific inflam- 
mations of bone, and as every surgeon of experience knows, 
the resemblances between these affections are frequently so 
great that an accurate diagnosis is impossible. 

In chronic inflammations the main effects of the entrance 
of organisms and their products are the reparative processes, 
and the term proliferative inflammation is a preferable one; 
subdivisions of this form are the hyperplastic and the hetero- 
plastic (Kocher). The swelling is due to the exudate, which 
may be serous, hemorrhagic, fibrinous or purulent, to actual 
formation of vascular, spongy, new bony tissue and to peri- 


» 
q 
43 
a 
q 
4 
y 
> 
4 
a 


784 C. A. HAMANN. 


osteal thickening; in cases of longer duration the cortical 
bone is apt to be thickened and sclerosed and the medulla 
may be replaced by spongy bone. 

The usual organism found is the staphylococcus; occa- 
sionally the streptococcus, as in an instance, mentioned by 
Kocher, in which the latter organism caused a circumscribed 
exostosis of the femur, without leading to suppuration. 

Clinically we find that the bone increases in thickness, 
as the result of a proliferative inflammation, incited by the 
deposition of relatively non-virulent staphylococci. Pain may 
be absent or insignificant, and the same is true of fever. 

Spontaneous recovery may occur, or may follow a simple 
incision, or the removal of a small sequestrum; in other 
instances the usual course of an osteomyelitis is gone through, 
and the familiar suppuration, sequestrum formation, etc., are 
observed—only the process is slower and less active than is 
ordinarily the case. 

It is very likely that so-called sarcomas of bone that disap- 
pear spontaneously, or that are cured by incision and curret- 
ting, are really instances of chronic osteomyelitis or osteitis; 
Esmarch, in 1895, after citing numerous cases, stated that 
all instances of so-called sarcomas that were cured by internal 
remedies or by partial and incomplete operations were in 
reality syphilitic lesions. 

The rare affection, periostitis albuminosa, first described 
by Poncet, in 1874, may simulate neoplasms. 

In the differential diagnosis of these chronic inflammatory 
affections of bone from sarcoma the following facts may be 
taken into consideration: The relative frequency of the two 
conditions; inflammatory enlargements of the long bones are 
much oftener encountered than sarcomas—at any rate in 
individuals under twenty years of age. The onset is more 
sudden and the rapidity of the growth is greater as a rule 
in inflammatory swellings, though by no means always, so 
that but little reliance can be placed in the rate of growth. 
The same is true of fever—which, while it is of course more 
common in inflammatory processes, may nevertheless be ab- 
sent in these and may be present in sarcoma. 
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Pain may be said in a general way to point to inflamma- 
tion—yet it also is a very deceptive symptom. Tenderness 
on pressure points rather strongly in favor of inflammation. 

The shape of the enlargement and its consistence may 
afford some aid; symmetrical, spindle-shaped enlargement 
is more common in inflammatory processes, and irregularities, 
prominences and development from one side of the bone only, 
are more common in neoplasms. But again there are many 
exceptions. Areas of softening are more apt to be present 
in inflammations. A brawny or cedematous condition of the 
skin is I believe more likely to be an indication of inflamma- 
tion, and distended superficial veins of sarcoma. 

All the above signs are unsatisfactory, however, and it 
will often be necessary to explore, to look for areas of sup- 
puration, and for sequestra, or to cut out a piece of tissue 
and have it examined by the rapid freezing method before a 
positive conclusion can be reached. 

While not exactly inflammatory in origin, the enlarge- 
ment of the tuberosity of the tibia, which was first described 
by Volkmann, may be included in the list of bone abnormal- 
ities simulating neoplasms. Upon two occasions, children 
at about the period of puberty have been brought to me 
with the diagnosis of a tumor of the tibia; in these cases 
there was distinct enlargement of the tuberosity of the tibia 
and some pain was complained of. These cases corre- 
sponded to what Volkmann described and of course it was 
easily determined that no real neoplasm existed. I have seen 
at least a dozen similar ones. The enlargement begins most 
commonly at puberty, is apt to be symmetrical and at first 
is often associated with pain. The growth never becomes 
very large and is quite harmless. The traction exerted by 
the quadriceps tendon and trauma are probable etiological 
factors, and the condition is to be looked upon as a modifica- 
tion of the normal processes of ossification at the upper end 
of the tibia. Bergeman * discusses the subject and its relation 
to supposed fractures in this locality. 

Hypertrophy of the lower jaw, probably due to dental 
irritation, was noted in a couple of cases. The body of 
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the bone was considerably thickened from angle to angle 
and while it was not thought that a neoplasm existed, still 
that was a possibility; upon chiseling into the bone it was 
found to be cancellous in character, and no pus was present. 

In this connection I may mention that a case of leontiasis 
ossium limited to the lower jaw was once referred to me 
for operation, a diagnosis of sarcoma having been made. 
While not strictly belonging under our present subject the 
enlargement of the jaw associated with acromegaly, unilateral 
hypertrophy, macrognathia, and the symmetrical enlargement 
of the angle of the jaw, seen occasionally in hereditary 
syphilis, must be considered in the differential diagnosis. _ So 
must inflammatory conditions of the submaxillary lymph- 
glands, for one or two of these frequently lie on the peri- 
osteum and when inflamed and enlarged, I have seen them 
closely simulate a neoplasm of the bone. 

Cases of exostosis on the inner surface of the mandible, 
which are in no sense neoplasms, and the so-called torus 
palantius, a longitudinal ridge in the median line of the hard 
palate, have also been diagnosed as tumors and referred for 
operation. 

The “ post traumatic ossifications”” at the lower end of 
the femur described by Pfister * may resemble neoplasms. In 
certain cases as the result of a contusion of the inner aspect 
of the knee or of a strain, there forms a thickening of the 
bone in the region of the inner condyle or, rather a de- 
position of bone takes place in the parosteal connective tissue ; 
it is not necessary to assume an injury to the periosteum, 
for bone may be formed wherever there is connective tissue. 

The enlargement of the bone caused by myositis ossi- 
ficans, which seems to follow trauma at times, is very likely 
to be regarded as a tumor. Coley® alludes to two cases 
in which there was a very close resemblance. An X-ray 
examination showed a sharp line of demarcation between 
the bone and the tumor; in sarcoma there is not this sharp 
line, which Coley regards as important in the differential 
diagnosis. 

As the result of contusion of bones, particularly the 
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femur, it is sometimes observed that bony deposits form; 
there is at first pain, and in the course of several weeks or 
three or four months a hard mass of considerable size con- 
nected with the bone can be felt, and is of course very likely 
to be regarded as a sarcoma. Koenig® describes these bony 
deposits. He states that the differential diagnosis from sar- 
coma is to be made by the history of the case, by the fact 
that at its upper end the new growth is continuous with 
the femur, while the lower end terminates abruptly, as can 
be ascertained by the X-ray. Most of these cases do not 
require operation. It may be mentioned that these bony 
deposits may originate in the periosteum or in the muscular 
and intermuscular connective tissue. Vulpius* discusses intra- 
muscular bone formation after injury. 

Muscular System.—Certain inflammatory and regenerative 
processes in muscles also give rise to conditions simulating 
neoplasms; to ossifying myositis allusion has been made 
above, and ossification of various muscles is from time to 
time observed. Tumor-like hypertrophies of muscles are 
occasionally seen; thus H. Lorenz ® describes a case in which 
a more or less circumscribed enlargement of the outer part 
of the gluteus maximus appeared in about 7 weeks after 
excessive exertion in lifting. Injuries of muscles may re- 
sult in the formation of masses of connective tissue by the 
inflammation which is caused. Circumscribed connective tis- 
sue formation may occur in muscles as the result of irritating 
injections, as for instance various preparations of mercury, 
and after morphine injections. Curschmann and Eberhardt 
have described these connective tissue proliferations in pa- 
tients infected with trichine, and echinococcus cysts in 
muscles have been frequently mistaken for tumors. 

Chronic fibrous myositis, resulting in the formation of 
firm, circumscribed or diffuse enlargement of one or more 
muscles may resemble neoplasms; in this affection there is 
usually severe pain at first, though there is little or no 
tenderness upon pressure. 

Abdomen.—Chronic inflammatory tumors of the ab- 
dominal walls after hernia operations have been described 
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by Schlosser.° He mentions 4 cases of swellings in the ab- 
dominal wall, attributed to the presence of silk ligatures; the 
evidences of their inflammatory character are very slight, and 
one might readily be led to diagnose a neoplasm. In the four 
cases referred to, operations were done for the radical cure 
of hernia; and silk was used for the buried sutures. In 
2 cases there was primary union; in 2 there were infections 
and stitch abscesses. The time of the appearance of the 
swelling after the operations was 5'%2 years in one, 1% years 
in another and several months in the other two. The onset 
was gradual and the patient’s attention was directed to the 
condition by the swelling—not by pain, though subjective 
disturbances appeared later on. The swellings were in and 
about the scar, spherical or ovoid in shape, hard and smooth 
for the most part, and pretty distinctly marked off from 
the surrounding tissues; they closely resembled desmoids. 
Tenderness upon pressure was slight, though at times more 
marked than at others, and this variability in pain and the 
presence of small areas of tenderness is regarded of diagnostic 
value by Schlosser. Upon incising the swellings, there were 
found dense connective tissue masses, in the interior of which 
was a small amount of pus; in 3 cases ligatures were present ; 
in 2 of the cases staphylococci were found. After incision 
and drainage they all recovered. 

I have recently operated upon a somewhat similar case; 
in this instance a hard, painful tumor, the size of a hen’s 
egg, developed in the scar of a laparotomy wound, just above 
the symphysis. It was found to be connected with the sheath 
of the rectus and with the muscle itself. The pathologist 
found the mass to consist of connective tissue and striated 
muscle tissue with round-celled infiltration; he did not look 
upon it as a tumor, but as inflammatory in character. There 
was neither abscess cavity, nor ligature. At the present 
time, several weeks after the removal of what might be 
called a pseudoneoplasm, there is beginning recurrence. 

Such inflammatory swellings after operation are more 
common in the abdominal wall than elsewhere, and in some 
instances they have been associated with the presence of a 
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foreign body. Wagner’? describes a case in which, after 
laparotomy, a tumor formed, that occupied a large part 
of the right abdominal wall, extended into the pelvis and was 
adherent to the cecum and to the omentum. At the opera- 
tion it was regarded as an inoperable sarcoma, and upon 
microscopic examination it was uncertain as to whether it 
was a sarcoma or actinomycosis. At a subsequent dressing 
of the wound, a large abscess cavity was opened, in the in- 
terior of which was part of a metallic instrument that had 
been left behind in the original operation. 

Exner "! reports a case in which an inflammatory tumor 
formed in the abdominal wall around a piece of wood that 
had ulcerated through the intestine, and Richter '* an instance 
of a tumor as large as a fist, that had formed in the abdominal 
wall around metallic sutures; in this case a diagnosis of 
desmoid had been made. Similar cases are recorded in 
which inflammatory swellings formed around needles, pieces 
of glass, and vegetable fibres of various sorts and they were 
for the most part diagnosed as tumors. 

The incentive to the proliferation of the connective tissue 
in all these cases of “ligature and foreign body tumors’ is 
doubtless to be sought in the presence of micro-organisms. 

As an aid in the recognition of such inflammatory swell- 
ings may be mentioned the fact, that, under the influence of 
rest and of heat and moisture they usually become less painful 
and smaller in size. The recognition of the character of 
the swelling is important, because if it is regarded as a 
tumor, the extirpation of it would involve needless sacrifice 
of tissue; incision, with evacuation of the pus and the 
removal of the foreign body usually suffices for the inflam- 
matory swellings. 

Hain '° records a case in which, several months after 
vaginal hysterectomy for perimetritis, there were found large, 
firm, connective tissue masses in the pelvis; upon incising 
the mass a small quantity of seropus escaped. The patient 
was not relieved of her pain and complete removal of the 
inflammatory tissue through an abdominal incision also pro- 
duced only temporary benefit. A few months later firm 
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connective tissue masses again occupied the pelvis and ex- 
tended into the abdominal wall; upon making several in- 
cisions a small abscess cavity containing silk ligatures was 
evacuated. The newly-formed inflammatory tissue then 
gradually disappeared entirely. 

In the abdominal cavity occur various inflammatory con- 
ditions which result in the formation of swellings that more 
or less closely simulate neoplasms. 

Omentum.—In three or four instances | have seen in- 
flammatory enlargement of the stump, left aiter ligation of 
portions of the omentum, in operations for hernia and ap- 
pendicitis. Coley ** and Braun !° were among the first writers 
who described this condition. More recently, Leroy '® has 
exhaustively considered the question, and Bull '* describes 
cases in which months after hernia operations enlargements 
of the omental stump formed that resembled malignant 
growths. 

These “ inflammatory tumors of the omentum” as Braun 
calls them appear at a period varying from one to ten weeks 
after operations in which portions of the omentum are tied 
off; there are recorded cases in which the interval was as 
long as four months and even three years. It is natural to 
infer that infection, either previously existing or resulting 
from the ligature-material is the cause. The swellings may 
be found almost anywhere in the lower abdomen, depending 
partly upon where the omentum was tied off; usually, how- 
ever, they are in the vicinity of the umbilicus. The surface 
is smooth, the mass is firm in consistence, sensitive to pres- 
sure and is not influenced in its position by respiratory move 
ments. If there are no parietal adhesions, the swelling ‘1s 
movable laterally and upward but not downward; as the 
intestines lie behind it, there is dulness on percussion. Usu- 
tally pain is the first symptom, followed by fever, occasionally 
chills and vomiting; the course of the temperature depends 
upon whether or not suppuration takes place. 

The inflammatory process may undergo resolution in the 
course of several weeks or longer or suppuration may occur. 
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In one recorded case, the tumor remained stationary till the 
patient’s death, a year after its appearance. 

The diagnosis is easily made if one bears in mind the pos- 
sibility of the occurrence of such swellings after ligation of 
the omentum and can then elicit the physical signs and symp- 
toms mentioned above. In some cases they have been mis- 
taken for ovarian cysts, enlarged spleen or malignant growths; 
the diagnostic difficulty will be increased if they occur a long 
time after operation. 

Inflammatory Tumors in the Intestines—In recent years 
a number of cases of abdominal tumors have been described 
which upon careful examination have been shown to be in- 
flammatory in character. Braun '*® records three instances 
that came under his observation, in which the intestine was 
involved. In one of them, the masses along with part of 
the colon were excised, on the supposition that they were car- 
cinomatous; microscopically, however, it was shown that the 
newly formed tissue was inflammatory in character. In two 
other cases operation was refused by the patient and sub- 
sequently the tumors spontaneously disappeared. Braun states 
that a preceding inflammation of the intestine, or a previous 
laparotomy is of aid in the diagnosis, as is also the occurrence 
of fever. When the mass occupies the mesocolon and does 
not surround the intestine it is more likely to be non-malig- 
nant, and an inspection of the interior of the swelling may 
reveal its inflammatory character. He advises expectant 
treatment, and believes that rest in bed and wet packs are of 
benefit. 

Le Dentu?® describes similar cases, under the heading 
‘* False Cancers and Inflammatory Tumors in the Abdomen.” 
He subdivides them into four groups: (1) Interstitial colitis, 
circumscribed in character, and accompanied with hypertro- 
phy, resulting in a certain amount of stenosis. (2) Simple 
pericolitis with adhesions. (3) Diffuse pericolitis with the 
formation of an elongated mass. (4) Exuberant pericolitis; 
in this form the intestine and extraperitoneal connective tissue 
and glands are all matted together. 

These inflammatory masses may disappear by absorp- 
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tion, though sometimes suppuration occurs. The evidences 
of inflammation may or may not be present. Le Dentu ad- 
vises in doubtful cases, that rest in bed and the application 
of heat and moisture be tried, before pronouncing the swell- 
ing to be a tumor; antisyphilitic treatment is to be given 
in appropriate cases. 

The tumor-like masses that form about chronic ulcers 
of the stomach are familiar to every one, and many of these 
cases have been operated upon under the supposition that 
they were cancerous. Even at operation it is difficult to 
decide. The writer has had two cases in which gastro-en- 
terostomy was done for supposed stenosing carcifioma of 
the pylorus; the patients recovered completely and are alive 
six years after operation, thus showing that carcinoma had 
never existed. Mayo Robson *’ cites cases of gastric tumors 
that were inoperable and that subsequently disappeared spon- 
taneously; he advises that in inoperable gastric tumors 
gastro-enterostomy be always done. 

Periappendicular swellings, inflammatory in origin, have 
been observed, and may closely simulate neoplasms. Gan- 
gitano *! discusses this subject; of course tuberculosis and 
actinomycosis have also to be considered in making the dif- 
ferential diagnosis. 

Since Graser in 1898 called attention to the practical 
importance of pseudodiverticuli of the intestines, numerous 
writers have reported cases of inflammation and various 
forms of disease due to these abnormalities, and it has been 
shown that they are comparatively common. The diverticuli 
of the sigmoid give rise to disturbances more commonly than 
those in other localities, and numerous cases of abscess 
formation are now recorded. These diverticuli may also be 
the cause of inflammatory pseudoneoplasms. Neupert ** re- 
ports a case in which as a result of the perforation of one or 
more of these diverticuli into the mesosigmoid there de- 
veloped a chronic suppurative process with much connective 
tissue formation and cicatricial contraction of the mesentery ; 
there was only moderate fever. <A tentative diagnosis of 
carcinoma was made, and even at the operation it was 
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thought to be an inoperable carcinoma. The autopsy re- 
vealed the true state of affairs. W. J. Mayo, Rotter, Georgi 
and others report similar cases. 

The rectum and the perirectal tissues are sometimes the 
seat of inflammatory pseudoneoplasms. In one case in my 
own experience, a middle aged woman presented practically 
all the evidences of a carcinoma of the rectum. There was 
pain, from time to time a bloody discharge was present, an 
ulcerated area with a hard border could be felt, and the 
large nodular mass, producing stenosis, left no doubt in 
my mind. An iliac colostomy was done four years ago, and 
at present there is no evidence of rectal disease, the mass 
having entirely disappeared. In another case, I made an 
ileosigmoid anastomosis for what seemed to be an inoperable 
carcinoma of the splenic flexure; at present the patient seems 
to be in good health and though only a year has elapsed 
since the operation I am beginning to suspect that perhaps 
the supposed carcinoma was really inflammatory in character. 

Mayo Robson (op. cit.) gives a very interesting series 
of cases occurring in his own experience in abdominal sur- 
gery in which mistakes in differentiating between these in- 
flammatory pseudoneoplasms and malignant disease were 
made. 

As a matter of fact, it must be admitted that a diagnosis 
is often practically impossible. The most elect are deceived 
at times, and the desirability of an exploratory incision in 
doubtful cases, if the patient is in condition to bear it, be- 
ccmes apparent. Prognostic errors, as well, are often made 
in this class of cases, and should the patient subsequently 
recover, say under some form of treatment by a charlatan, 
the medical attendant suffers severely in his reputation and 
the standing of scientific medicine is lowered in the eyes of 
the laity. 

If time permitted, the inflammatory affections in and 
about the liver, gall-bladder, pancreas, and kidneys, that at 
times resemble neoplasms might be taken up, but the subject 
is too extensive for consideration here. 
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Mammary Gland.—Much has been written concerning the 
difficulty in differentiating between chronic inflammatory 
conditions of the breast and carcinoma, and reports of cases 
are abundant; it is not the purpose of the writer to consider 
the subject extensively here. There are various forms of 
chronic inflammations of the breast and the classification, 
pathology, etiology and nomenclature are in a confused state. 

We must take into account the fact that it is hard, in- 
deed impossible, to draw the dividing line between normal 
physiological conditions of the breast in middle and later 
life and inflammatory states; we commonly find in the breasts 
of women over 45 years of age firm, lobulated patches and 
areas due to fibrous tissue formation which produce no 
disturbance of any sort; in other cases, with no more struc- 
tural change, pain and tenderness are complained of and a 
diagnosis of chronic mastitis is made. It is not certain 
whether we are to regard these so-called chronic inflam- 
matory conditions of the breast as really inflammatory in 
character or whether they are to be looked upon as being 
of the nature of neoplasms. It seems to me that we might 
rightfully look upon them as degenerative processes. While 
cases of this sort are usually seen at and after the climacteric, 
it must be remembered that they also occur in younger women; 
I have seen typical cases of chronic cystic mastitis (“ Maladie 
kystique de la Mamelle” of Reclus) in the third decade of 
life. Both breasts are usually affected. A preceding acute 
mastitis may have existed or the disease may appear shortly 
after the puerperium. 

The diagnosis is rendered still more difficult by the fact 
that inflammatory affections sometimes become carcinomatous, 
or the two are associated. 

It is particularly the circumscribed form that is liable 
to be mistaken for cancer—the diffuse form is more readily 
recognized; however I have seen two cases of carcinoma in 
which, when the patient was first seen, the whole breast was 
uniformly enlarged, hard and tender, and the disease had 
come on in about a month; thus mastitis was closely simu- 
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lated. In one of these cases the opposite breast became 
’ carcinomatous three or four weeks after the operation on the 
first, and presented an exactly similar appearance; the pa- 
tient rapidly succumbed. The rapidly growing diffuse car- 
cinomata, described by Volkmann as “ mastitis carcinoma- 
tosa,” are likely to be mistaken for inflammation. The 
peculiar dimpling of the skin, in cases of cancer, is in my 
experience not seen in chronic mastitis, though cases of 
it are recorded. 

There are instances of chronic abscess of the breast, 
surrounded by dense connective tissue that are indistinguish- 
able from cancer. 

It will be necessary in a not inconsiderable number of 
cases, therefore, to make exploratory incisions and in addi- 
tion to have the excised tissue examined by the rapid freezing 
method, before an accurate diagnosis can be made, the ap- 
propriate treatment adopted and a reasonably correct prog- 
nosis ventured; even then we may err. 
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PROGNOSIS AND OPERATIVE TREATMENT OF 
FRACTURE OF THE BASE OF THE SKULL.* 


BASED ON AN ANALYSIS OF I9QO CASES. 


BY JOSEPH RANSOHOFF, M.D., F.R.C.S. (Eng.), 
OF CINCINNATI, OHIO. 


Tue record of almost any large general hospital will show 
that about two per cent. of all fractures involve the skull 
and that of these about one-third are of the base. The high 
mortality which still attends this injury has engendered much 
investigation as to the causes of death and some hope that a 
betterment may be reached by judicious surgical interference. 
The easy and relative safety with which the skull may be now 
opened and the notably good results which have followed 
trephining for epidural hemorrhage would seem to compel 
operation for traumatic lesions beneath the dura as a rational 
and logical step. For all practical purposes these lesions are 
always the result of a fractured base. To estimate the life- 
saving value of any operative treatment, it is a sine qua non 
to have as accurate data as possible of the fatality of the 
condition for which the operation is to be performed, if allowed 
to go on without operation. Simple as this proposition would 
seem, it is not so in fact. In a recent article by Cushing we 
are told that fractures of the base of the skull at the Johns 
Hopkins Hospital before operations were extensively practised 
entailed a mortality of 80 per cent. By way of contrast of 
530 cases tabulated by Crandon! from the records of the 
Boston City Hospital only 44 per cent. died. Out of these 
530 cases, 59 were operated upon with a mortality of 53 per 
cent. It would manifestly be unfair from these data alone 
to charge operative interference with increasing the death rate. 
Kantorowicz,2 from the records of the Charité, 1902-07, 
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tabulated 73 cases of basilar fracture with only 25 deaths— 
29.2 per cent. Schwarz * in 38 cases reported from Kiel with 
14 deaths the mortality was 36 per cent. From the Clinic 
of Goettingen, Wanker * collected 66 cases with 28 per cent. 
of deaths. According to Frazier” the mortality of these cases 
in the Philadelphia Episcopal Hospital is 59 per cent. 

In order to review the results obtained in fractures of 
the base with a view to fix my position in regard to its treat- 
ment by operation, I have tabulated 190 cases, which occurred 
during the last ten years in the Cincinnati Hospital. With 
few exceptions the patients were brought to the hospital within 
a few minutes of the accident, so that the initial condition 
could be noted. It was of course impossible in most cases 
to elicit by inquiries from the patrol or ambulance service 
whether or not consciousness was present immediately after 
the accident. Therefore, the data are based on the conditions 
as found when patients were received. There were alto- 
gether 190 cases, 75 of which occurred during the first five 
years and 115 during the second five years. Of the first, 
52 died and 23 recovered, a mortality of 70 per cent. In 
the second period there were 43 recoveries and 72 deaths; 
the mortality being 63 per cent. The improvement of 7 per 
cent. during the second period is hardly sufficient to ascribe 
it to any improved methods of treatment. Of the series the 
general mortality was 65 per cent. It is of extreme importance 
to note that 46 (or 37 per cent.) of the deaths occurred during 
six hours or less; 69 (or 56 per cent.) died within 12 hours; 
97 (or 78 per cent.) died during the first 24 hours; 106 (or 
85 per cent.) died during the first 48 hours. Of the total 
number of deaths only 18 (or 15 per cent.) died after the 
second day. Therefore, the dictum of von Bergman still 
holds good. Of 84 of our cases which survived the second 
day, 66 (or 80 per cent.) recovered. 

I think it may safely be said that the deaths occurring 
during the first 12 hours, or 55 per cent. of the total mortality, 
could not have been prevented by any surgical intervention. 
Those dying within six hours or less were practically mori- 
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i bund. Twenty-eight cases died between 12 and 24 hours 
| after admission and only g on the second day. It is possible 
that a wider application of the principle of decompressive 
lt operations might have saved some of the patients. 

It is beyond the intent of this paper to discuss the symp- 
tomatology except so far as the data before me bear on the 
prognosis and treatment. 

Coma.—The most constant symptom which was present in 
ul all but 11 of the cases was an abeyance in greater or less 
i degree of sensorium. The proportion of cases in which vary- 
i ing degrees of stupor, unconsciousness, coma from which the 
patient could be aroused, coma with delirium or deep coma, 
are noted is unusually large. In Crandon’s series of cases only 
44 per cent. were noted as conscious at first examination. In 
our series of cases, 95 per cent. presented some degree of men- 
tal disturbance; only 11 were completely conscious. This as 
well as the higher death rate may be accounted for by the 
rapidity with which the patients were brought to the hospital. 
That the prognosis is largely influenced by the absence of un- 
consciousness, or, if the latter be present, by the degree and the 
depth of the coma, cannot be questioned. Of Crandon’s 
conscious cases only 33 per cent. died, whereas, of the uncon- 
scious ones 58 per cent. died. Of our conscious cases only 
i 3 died. Case 94,648, male with hemiplegia and hemorrhage 
it from left ear, recovered. One case (103,548) male, aged 
i forty, with conjugate deviation of the eyes and hemorrhage 
i from the right ear, died in 24 hours. There was the fatal 
i complication of fracture of the cervical vertebra. In the 
second case (136,969) a male aged twenty-four, there was 
complete consciousness. He was found dead in bed during 
the night within 24 hours from middle meningeal hemorrhage. 
In the third case (135,643) a male aged fifty came to 
the hospital for the dressing of a scalp wound. He was 
brought in later in a profound coma and died within a few 
hours. The autopsy revealed an extensive transverse fracture 
through the middle fossa with very extensive subdural hemor- 
thages. In case 101.354 there was no unconsciousness, 
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notwithstanding the presence of hemorrhage from both ears 
and into the leit orbit. ‘Lhere was the further complication 
of alcoholism. Nevertheless, the patient recovered without 
an untoward symptom. 

It is dithcult of course to estimate in tabular form the 
degree of unconsciousness or coma in assembling statistics. 
There are in our series 16 cases in which the mental condition 
is indicated by stupor or unconsciousness. All of these cases 
recovered except one, although there can be no question of 
the presence in them of a fracture of the base of the skull. 
On the other hand, of 98 cases in which the coma was deep 
and was in many cases associated with stertorous breathing, 
only 28 recovered with a mortality of 70 per cent. The breath- 
ing was noted as stertorous in 28 cases, 4 of which recovered. 
In g cases the coma was from the beginning associated with 
delirium. Of these 4 recovered and 5 died. Alcoholism was 
noted in all but two of the cases of primary delirium. In a 
number of other cases it developed before death and it was 
difficult to determine whether the delirium was the result of 
injury alone or of alcoholic origin. Particularly the depth 
and to a less extent the duration of the primary coma proved 
indicative of the degree of brain shock or contusion and of 
concomitant hemorrhage. In a general way it is, therefore, 
a measure of paramount prognostic value and in otherwise 
suitable cases must be considered the chief indication for in- 
tervention. That even prolonged unconsciousness is not in- 
variably caused by hemorrhage and the resultant increased in- 
tracranial pressure was shown in many of the autopsies. That 
even profound coma lasting for a number of days may be 
recovered from was shown in 28 cases which recovered. In 
one of the cases, which recovered, it lasted 6 days. It was 
followed by delirium, which lasted 30 days. 

The prognostic value of the depth of coma elicited from 
our series of cases bears out the data of Phelps ® in his series 
of 1000 cases. Of cases of deepest coma, which he classifies 
as entirely unconscious, there were 542 with 318 deaths or a 
mortality of 60 per cent. He uses the “ practically uncon- 
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scious’ as we i our series do simple cases to indicate a 
condition in which there is no manifestation of consciousness, 
except a recognition of painful sensations or one in which the 
patient can only be momentarily aroused. Of these cases 
there were 70 with 40 recoveries. 

Krom the viewpoint of prognosis and treatment the sur- 
passing importance oi the late development of coma has long 
been recognized. it is to be explained by recurring hemorrhage, 
beginning cerebral cedema or iniection. 1n our meningitis 
cases whether operated or not the symptoms began to be 
aggravated on the third or fourth day. Whereas, a lucid 
interval is usually supposed to belong to supradural hemor- 
rhages, which are practically always from the middle menin- 
geal, it may now be considered certain that subdural bleeding, 
particularly if it is pial, may also make itself manifest after a 
period of consciousness or by a deepening of a light stupor into 
coma. In the table of operative cases will be seen a number 
in which increasing coma was the indication for operation. 

Temperature.—In conjunction with a deepening coma an 
early and rapid rise of temperature is noted in most of the 
cases which survived the first day. It is distinct from the 
reactionary temperature, which follows the initial shock. 
While it may be associated with the increasing intracranial 
tension, as from hemorrhage, it stands in no fixed relation 
thereto. As is well known, one finds it quite as often in quickly 
fatal fractures of the cervical vertebrz. It is but part of the 
symptom complex of a condition becoming progressively and 
rapidly worse. In looking over the temperature charts I have 
found corroboration of Phelps’ dead line of 105°, from which 
there was no instance of recovery with or without operation. 

Hemorrhage.—In 163 out of 190 there occurred bleeding 
from one or other of the cranial openings or underneath the 
conjunctiva or under the scalp. Hzmatomata over the mas- 
toid or in the temporal region were classed with the hemor- 
rhages. In 60 cases bleeding occurred from one ear alone 
and of them 33 (or 55 per cent.) died. Hemorrhage from 
both ears occurred in 8 cases, 5 of which died (62.5 per cent. ). 


\ 
he 
Hy 
{ 
ay 
i 


FRACTURE OF THE BASE OF THE SKULL. 801 


Grat‘ tound hemorrhage from the ear in 77 out oi go cases. 
It is to be noted that hemorrhages from the ear are prac- 
tically never epidural and are not from the middle meningeal 
artery. In 4 fatal cases of profuse or persistent hemorrhage 
irom the ear recorded by Walton,* this artery was intact, 
and conversely he found that in g cases of rupture oi the 
artery Only one was associated with slight bleeding from the 
ear. 

Ot hemorrhage from the nose alone there were 1g cases 
with only 4 recoveries. Of subconjunctival hemorrhages 
there were 13 cases with 4 deaths; of one ear and nose 30 
cases with 21 deaths; of nose and eye 11 cases with 4 deaths, 
from both ears and nose I1 cases with 10 deaths. ‘The 
striking feature of these data in regard to hemorrhage is the 
great mortality attending fractures, associated with bleeding 
from the nose. This symptom is ordinarily considered of 
little diagnostic and even less prognostic value. From our 
tables, however, it is more fatal than is hemorrhage from 
both ears or from the ear and nose. Only one of the fatal 
cases of bleeding from the nose died of meningitis. One 
died suddenly on the third day after regaining consciousness. 
All of the fatal cases died within 48 hours and 7 of them 
within 12 hours. The view that the difficulty of keeping 
the nares sterile and the consequent greater danger of in- 
fection when the roof of the nose is involved in the fracture 
may be true. Most of the cases in our series did not live 
long enough to be of service either for or against the argu- 
ment. Subconjunctival hemorrhage and bleeding from the 
nose, as indicative of fracture limited to the anterior fossa, 
were observed in 44 cases only 13 of which recovered. The 
high mortality, 70 per cent., is greater than that of fracture 
through both middle fossz as indicated by bleeding from 
both ears. In studying these results I have come to the 
conclusion that the high mortality might at least be partly ex- 
plained by the impact of the under surface of the frontal 
lobe at its base and the parts contiguous to the Sylvian fissure 
against the lesser wing of the sphenoid. In 27 cases there 
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was no record of hemorrhage, although many of this series 
were moribund on admission and died within a few hours. 
Eleven of the cases died within 12 hours and 5 within 6 
hours. Of the 27 cases only 4 recovered, showing that in 
many of the rapidly fatal cases, the symptoms were not 
recorded. 

Paralysis and Convulsions——In many of the cases, which 
proved fatal, if any mention is made of muscular paralysis it 
is noted as complete. ‘This includes relaxation of the sphinc- 
ters, a condition which was found in most cases with deep 
coma fatal from the beginning. General convulsions were 
noted in 16 cases, 6 of which recovered. Partial paralysis 
including hemiplegia were noticed in 48 cases, all of which 
with the exception of 5 were primary. Of the 5 cases which 
were of secondary development, 4 recovered; 3 being of the 
face and one hemiplegic. In regard to the development of 
the secondary paralyses it must be noted that it is easy to 
overlook a strictly localized paralysis in the very grave con- 
dition of the first hours after a fracture of the base is sus- 
tained. Nevertheless, the paralysis may occur quite late. In 
a case reported by Kantorowicz facial paralysis and ptosis 
appeared on the seventh day and had disappeared completely 
by the twenty-eighth. In a case reported by Spiller® of a 
man of fifty-four, there was an unconscious period of I5 
minutes. There was no paralysis or hemorrhage. He died, 
however, of bulbar paralysis after seven weeks; the diagnosis 
of fracture of the base was verified by autopsy, which re- 
vealed a small hemorrhage of the bulb. The most fatal 
primary paralysis was hemiplegia which was recorded in 17 
cases, 16 of which died. Facial paralysis alone was 
observed in 17 cases, 14 of which recovered. And in 9 
of these the paralysis continued while the patient was in the 
hospital. Of aphasia there were only 2 cases and they re- 
covered. The most extensive nerve involvement occurred in 
Case 143,257, in which after prolonged coma lasting 48 hours 
with hemorrhage from both ears, there was a bilateral paralysis 
of both sides of the face and of both sixth nerves. This 
patient recovered. 
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Strabismus as the only sign of nerve involvement, except 
dilatation of the pupil, was noted in g cases, 3 of which 
recovered. 

In regard to paralysis, that of the face seems from all 
statistics to be the one most frequently encountered. Statistics 
as a rule show this monoplegia to be the least fatal of all, with 
the exception of ptosis after facial paralysis. In Crandon’s 
series facial palsy was seen in 46 cases of which 33 per cent. 
died. His record of 41 hemiplegias with 36 deaths about 
parallels our own records. 

Pupillary Disturbances——Changes of the pupils were 
recorded in only 127 cases. When accurately made in accord- 
ance with a fixed scheme in a large series of cases, pupillary 
disturbances must be accounted among the most reliable in 
regard to diagnosis and prognosis. Thus Lovell and Munro ’° 
found that the pupils failed to react in 39 out of 53 fatal 
cases of basilar fracture and that failure to react was observed 
in only one of 12 cases that recovered. Nichols?! likewise 
cbserved that in 24 basal fractures with non-reacting pupils, 
there was no recovery. In 44 cases out of 50 investigated 
by Walton in which the pupillary condition was noted, only 
13 were normal. In our series of cases unilateral dilatation 
was most frequently found. It was present in 45 cases of 
which 11 died. Dilatation of both pupils was found in 14 
cases, 12 of which died. The pupils were noted as irregular 
in 26 cases of which 21 died. In 42 cases the pupils did not 
react. Of these 41 died. Since these observations were made 
by different internes, as they came into service, it is only 
proper to state that they are doubtless far from accurate. 
However that may be, the data are still sufficient to establish 
the value of every pupillary change in diagnosis and of its 
being unilateral or bilateral in prognosis. From the view- 
point of prognosis dilatation with fixation of both pupils 
appears to be almost uniformly fatal, and when this con- 
dition exists operation can rarely be of any avail. 

Operative Treatment.—In considering the results of opera- 
tive treatment, I have excluded all cases in which the skull 
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was not opened with the view either of reaching some localiz- 
able lesion or of giving relief to a presumed excess of intra- 
cranial tension. Cases treated by enlarging already exist- 
ing wounds or the incision of extravasations under the scalp 
to determine the presence of fissures or fractures, if practised 
alone are therefore excluded from the operative cases. In 
the operations | have not distinguished between trephining and 
opening the dura, and the typical decompressive operation. 
The end-result, namely, the evacuation of the subdural excess 
of blood or fluid may be accomplished by either, although 
perhaps with a slight difference in facility for drainage. 

Of cases in which a trephining operation was done, there 
were altogether 19. In the accompanying table a brief abstract 
of each case is given. There were 7 recoveries and 12 deaths. 

The mortality in the operated cases was 63 per cent. 
Of 8 operated cases recently tabulated by Bunts,’* only one 
recovered. Of 12 cases without operation, 9 recovered. In 
the Boston City Hospital 59 cases were operated on with 
a mortality of 53 per cent. Schwarz recently tabulated 38 
cases. Of the unoperated, 22 recovered and g died. Of the 
operated, 2 recovered and 5 died. Von Bonsdorf'** reports 
10 operations with 4 recoveries and 6 deaths. ‘These statistics 
have a limited value. It is evident that were trephining or 
decompressive operation widely applied to milder cases, the 
postoperative mortality would be greatly decreased. 

In 16 of our cases the operation was performed within 
24 hours and as a rule within a few hours of the patient’s 
admission to the hospital. Of these 16 cases, 11 died and 5 
recovered. In analyzing the results, it is at once obvious that 
all of the few cases of uncomplicated supradural bleeding 
recovered. Of the 13 cases of subdural injury only 2 re- 
covered. I think it may safely be stated that none of these 
deaths was attributable to the operation itself. With two 
exceptions death resulted within 24 hours, with the rapid rise 
of temperature already noted, increasing coma, stertorous 
breathing and antemortem tachycardia. The end came as it 
probably would have come without operation. This may 
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appear an idle speculation, but it goes almost without saying 
that none of the cases was moribund. They all presented the 
classical picture of intracranial trauma from hemorrhage, 
contusion or laceration of the brain. It is certainly possible 
that a recovery might have occurred in some case had not 
the shock of an operation, however trivial, been added. 

In almost all of the cases the operation was made without 
other anesthesia than that induced by the injury. One patient 
lived 48 hours. One case was improving but died on the 
seventh day from an erysipelas beginning within the ear from 
which the initial bleeding had occurred. Of the cases which 
recovered after operation for subdural lesions one was trans- 
ferred to an asylum for the insane and one was discharged 
entirely well. 

Of operations later than the first day there were only 3; 2 
of which recovered. One would certainly have gotten well 
without operation. In the fatal case the operation was done 
on the fifth day on account of progressive pressure symptoms. 

In looking over the more recent relevant literature, one 
is struck with the number of isolated case reports of basal 
fractures successfully treated by trephining or decompressive 
operation. For example, Luxemborg?* recently reported 5 
cases operated respectively on the first, third, fourth, sixth, and 
ninth days. All of the operations were over the Rolandic 
area and all the patients recovered. In one, although the 
intradural tension was very great, the opening of the dura 
was deferred but never made because the patient improved 
without it. Morton '® reported the recovery of a very in- 
teresting case, in which compression symptoms became pro- 
gressive and in which a laceration of the brain was found. 
Cushing '* reports a number of successful subtemporal de- 
compressive operations with recovery. Mumford ™ operated 
two weeks after the accident and found the brain cedematous 
and the escaping fluid cloudy. To cite further isolated case 
reports would serve no useful purpose. This cannot apply 
to the remarkable results recorded by Cushing,’* who lost 
only two of the last 15 cases of basal fracture. The fatal 
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cases were lost because an unilateral exploration alone was 
performed. I regret that I can find no detailed account of 
the cases, but infer from the concluding paragraph of the 
article that some of the cases at least were of the milder or 
border-line type. The report establishes upon a much firmer 
basis the long recognized fact, that trephining per se is devoid 
of danger to life. To what extent the scar formation con- 
sequent on drainage may predispose to the development of 
neurosis, notably epilepsy, remains to be seen. 

The question of paramount interest presenting itself to 
me by reason of such favorable reports is what proportion of 
our 124 fatal cases could have been saved by an operation 
after the second day. Only 18 of the entire number survived 
the second day. I have the time and cause of death in all 
but one. In 4 of the cases death resulted from meningitis ; 
one on the seventh day, one on the ninth day, one on the 
twelfth and one on the sixteenth day. In each there was 
bleeding from the nose, ear or both. It is possible that a 
decompressive operation might have lessened the probability 
of infection by establishing prophylactic drainage. One case 
died on the third day and another on the fourth. In each 
there was an hemiplegia and one of them a fixed dilatation 
of both pupils. In one case the patient walked to the hospital, 
although intoxicated. He was conscious on the following 
day, but died of delirium tremens on the ninth day. In 2 
other cases this complication was probably the cause of death. 
It is certain at least that in each of them the predisposing 
cause was recorded in the anamnesis. A study of the his- 
tories of the remaining 8 cases leads me to believe that death 
might have been averted by operation. In practically all of 
them the symptoms, though not alarming at the onset, either 
became progressively more pronounced and serious or after a 
temporary improvement rapidly changed for the worse. 

How my colleagues of the surgical staff and I have viewed 
the advisability of operations for basal fracture may be in- 
ferred from the statement that only one operation was per- 
formed before 1905. Eighteen were performed since then. 
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The postoperative mortality was 63 per cent., precisely that 
of the general mortality for that period. 

It is to be regretted that in so large a series of basal frac- 
tures more lumbar punctures were not made. From the few 
cases which have come under my personal observation I am 
convinced that we have in it an almost positive means of 
distinguishing subdural hemorrhages from those that are alto- 
gether supradural. Furthermore, the pressure under which 
the rose-tinted cerebrospinal fluid is forced from the needle is 
an index of intracranial tension. The query naturally follows, 
why decompression may not be achieved by this simple pro- 
cedure if often repeated? I have been impressed by some 
reports, chiefly from France, regarding the therapeutic value 
of lumbar puncture in basal fractures. It is true that none 
of the cases seemed from the beginning of the gravest type. 
One of the cases may here be profitably summarized. It was 
reported by Quenu.?® 


CaseE.—Male, aged fifty-three, slipped on sidewalk, fell and struck 
head to ground, June 17, 1905. Unconscious; returned to consciousness 
by time he reached hospital; still apathetic; lapsed into coma again on 
toth; history of bleeding from nose while being carried to hospital is 
now obtained and diagnosis of fracture of base is made, instead of 
laceration or concussion of brain as first thought. Double mastoid 
ecchymosis; pharyngeal ecchymosis; lumbar puncture was done and 
almost pure blood escaped; improvement followed shortly afterwards: 
became conscious and then fell into coma again. On June 21 lumbar 
puncture again and consciousness recurred for 3 hours. On June 22 the 
third puncture of 22 c.c. bloody fluid withdrawn; fourth puncture on 
June 23; 18 cc. of colored fluid drawn; fifth puncture on June 24; 
15 c.c. removed; June 26, sixth puncture, 12 c.c. fluid slightly yellow. 
June 29, seventh puncture. July 5, last puncture. The coma did not 
entirely disappear until the tenth day, the day that the liquid withdrawn 
showed light color. Recovery. 


CONCLUSIONS. 


1. There will always be a large mortality connected with 
basal fractures; death resulting from primary shock, brain 
laceration or hemorrhage. Thirty-seven per cent. of the fatal 
cases die within six hours or less, and 56 per cent. die within 
12 hours. It is not probable that the mortality of this class 
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of cases can ever be reduced with or without operation. They 
are primarily fatal. 


TABLE OF OPERATED CASES. 


Time of operation | Sex, age, condition at operation | 


40. 


| 
| 


M., 40. 


M., 50. 


Semi-coma; no bleed- 
ing; subconjunctival hemor- 
rhage; hematoma left tem- 
ae region; right pupil di- 
ated; gradually grew worse; 
temp. rising; marked pare- 
sis, later hemiplegia; oph- 
thalmic exam. negative. Tre- 
phined; extradural clot ex- 
tensive; subdural hemor- 
rhage. 


. F., 8. Struck by automobile; | 


stupor (from which can be 
aroused); temp. 99, pulse 


Result 


i— 


| Death within 
48 hrs. 


| 
| 


Recovery. 


132, resp. 32; occipital hem- | 


atoma extending to mastoid. 
Bleeding from nose; no pa- 
ralysis; pupils equal. Tre- 
phined occipital bone; su- 
pradural bleeding; dura un- 
opened; no increased tension. 


Deep coma; pulse 48, 
resp. 14, temp. 96; bleeding 


from nose and left ear; pu- | 


pils react. Hamatoma over 
left mastoid. Trephined; 
subdural hemorrhage. 


drum; right pupil dilated 


Deep coma; bleeding | 
from right ear; rupture of | 


| 
| 
| 


| Recovery. 


| 


Death from 
infection 
| on7thday. 


but reacts; muscular relaxa- | 
tion, left side only. Tre- | 
; supra- and infradural 


emorrhage. 


.....| F., 8 Coma; small cut occi- 


Case Date 

90,804 | Aug. 31, 1900 | sth day...... 
122,660 | Sept. 19, 1905 | Within 24 hrs.... 
123,415 | Oct. 28, 1905 | Within 24 hrs..... 
125,390 | Feb. 4, 1906 | Within 24 hrs..... 
127,341 | Apr. 26,1906 | Within 48 hrs 
128,514 | June 30, 1906 | Within 24 hrs 


129,806 | July 8, 1906 | Within 24 hrs..... 


130,278 | 


| 
i 


| 
| 


| 
| 


Oct. 8, 1906 | Within 24 hrs... 


| 


| 


pulse 98, resp. 22, stertorous | 


M., 30. 


put; pupils equal and react; 
eyes deviate to right. Con- 
dition remaining unchanged, 
trephined. Fract. of 
with subdural and epidural 
hemorrhages. 


Deep coma; temp. 60, 


| Recovery. 


base | 


Death within 
24 hrs. 


breathing; hemorrhage from | 


nose; right pupil dilated and 
fixed. Trephined, temporal 
region on right side; subdural] 
hemorrhage. 


Deep coma; pulse 40, 
resp. 15; mastoid hema- 
toma; no bleeding from nose 
or ears; pupils equal; sub- 
dural hemorrhage. 


40. Semi-coma; cedema 
over both mastoids; conver- 
gent strabismus; haemoph- 
thalmus; bleeding from nose; 
pupils equal and react. Tre- 
Pphined; hemorrhage from 
above and below dura. 


Death within 
24 hrs. 


Recovery. 
Discharged 
insane. 


| || 
| 
| | | ee 
| | 
| | 
| 
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Case Time of operation 


| 


Result 


Sex, age, condition at operation 


131,987 | Jan. 20, 1907 | Within 24 hrs..... 


134,319 | June 2, 1907 | Within 24 hrs..... 


| 
| 


134,620 | June 11,1907 Within 24 hrs..... 
| 
| 
136,220 | Sept. 8, 1907 | Within 24 hrs..... 
| 
| 
Nov. 25,1907 | Within 24 hrs..... 
| 


137,655 | 


141,766 | May 30, 1908 


141,959 | June 9,1908 Within 24 hrs... .| 


142,851 


| Within 24 hrs... 


Aug. 24,1908 | Within 24 hrs..... 


| 


| Death within 


M., 38. Deep coma; temp. 96; 
24 hrs. 


pulse 60; resp. 18; paralysis 
right side of face, arm and 
leg; bleeding from right ear 
with rupture of drum mem- 
brane; right pupil dilated; 
lumbar puncture, bloody. 
Trephined; fract. extending | 
into base; large supradural 
clot; dura did not pulsate; 
extensive subdural hemor- 
rhage. 


M., 50. Deeply comatose and | Recovery. 
delirious; excessive drinker; | 
bleeding from one ear; no 
paralysis; pupils normal. 
Trephined; linear fract. ex- 
tending into base; hemor- 
rhage epidural. 


M., 5s. No hemorrhage; com- 
atose; pupils contracting; no 
paralysis; 12 hrs. after ad- 
mission right facial paralysis 
and nystagmus; twitching 
of right arm and hand, later 
of leg. Trephined; fract. of | 
base; extradural and sub- | 
dural hemorrhage; brain lac- | 

eration; twitching ceased. 

Never regained conscious- | 

ness. 


M., 22. 


Death within 
24 hrs. 


Coma deep; temp. 96, | Death within 


+» 37- 


M., 


pulse 58, resp. 15; hema- | 


toma nght occipital region; 
no bleeding; nystagmus; no 
een, pupils unequal. 
rephined over hematoma; 
fract. extending into base; 
subdural hemorrhage. 


Stupor; subconjunc- 
tival hemorrhages; muscular 
twitching in left hand fol- 
lowed by convulsion; right 
pupil dilated. Coma deep- 
ening; trephined; extradural 
hemorrhage. 


Pulse 128; temp. 102; 
resp. 22; no bleeding; right 
pupil contracted; left di- 
lated; paralysis of left side. 
Lumbar puncture, bloody; 
bilateral temporal trephin- 


ing; extensive intradural 
hemorrhage. 
M., 20. Deep coma; resp. 20; 


pulse 20; temp. 96. 
ing from both ears and nose; 
ae contracted and fixed. 

rephined in both temporal 
regions subdural. 


52. Coma; temp. too, 
pulse 112, resp. 32. Bleed- 
ing from nose and left ear; 


Bleed- 


24 hrs. 
Temp. 107. 


Recovery. 


Death within 
24 hrs. 
Temp. 108. 


Death within 
24 hrs. 


| Death within 
24 hrs. 


subconjunctival bleeding, no | 


paralysis. Temporal  tre- 


phining; fract. running into | 


orbit; subdural hemorrhage. 
Temp. 107. 
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TABLE OF OPERATED 


Date | Time of operation | Sex, age, condition at operation | 


| 

150,346 | Aug. 13, 1909 | “ da Senins | M., $2. Profuse hemorrhage Recovery. 
foun ‘without | right ear; coma (could be 

| depression; not aroused); right pupil dilated; | 

|  trephined. reacts to light; no paralysis. | 


151,342 | Sept. 19, 1909 | Within 24 hrs..... M., 38. Stertorous breathing; | Death within 
| deep coma; right pupil di- 24 hrs. 

lated and fixed; hemorrhage | 

} from ear; subdural hemor- 

| rhage. 


151,672 Oct. 7,1909 Within 24hrs..... F., 42. Pulse 120; temp. 102; | Death within 
| | resp. 13; unconsciousness de- 24 hrs. 

veloped 3 hrs. after injury; | 
pupils dilated, do not react; 
no bleeding; convulsive | 
movements on right side. | 
Trephined; epidural and | 
subdural hemorrhage with | 

| brain laceration. | 


2. Twenty-three per cent. of the fatal cases die during 
the second 12 hours of the first day; and 6 per cent. die during 
the second day. They are the cases in which the coma is 
not profound; in which the pupils are not fixed; in which 
the breathing is not stertorous and in which there is not 
complete muscular relaxation. With a slow full pulse and 
lumbar puncture indicating hemorrhage and increase of intra- 
cranial pressure, a trephining operation is indicated. In the 
doubtful cases, an operation is indicated. 

3. In this class of cases, where facilities for the major 
operation of trephining are not at hand, repeated lumbar 
punctures should be essayed. This procedure may be destined 
to take the place of decompressive operations. 

4. There is a large group of cases in which there is 
complete consciousness or in which there is a somnolence or 
milder degree of coma, and in whom the concomitant symp- 
toms do not indicate a grave intracranial trauma either to 
the brain or its vessels. The pupils though uneven react; 
involvement of one or more cranial nerves may be evident. 
The symptoms singly or collectively are not ominous at any 
time. Eighty per cent. of this class of cases have a tendency 
to get well with or without operation. They should not be 
operated on unless the symptoms indicate an increase of intra- 
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cranial pressure trom hemorrhage or beginning cerebral 
cedema, or distinct localizing (cortical) symptoms. 

5. Lhere is a distinct class of cases in which operation is 
indicated. They are cases which seemingly not severe in the 
beginning grow progressively or suddenly worse, showing 
signs of increased intracranial pressure. Decompressive opera- 
tion may save a considerable proportion of them. 

6. It has yet to be determined where the trephining should 
be done to obtain the best results. Since most fractures in- 
volve the anterior or the middle fossa, subtemporal trephining 
is doubtless the procedure oftenest indicated. When, however, 
an hematoma in the mastoid or occipital region indicates an 
involvement of the posterior fossa, the operation should be 
subtentorial. To relieve the subtentorial tension by an open- 
ing made in the temporal region is illogical and may be 
dangerous. I attempted it recently in a cerebellar tumor the 
site of which could not be determined. The patient succumbed 
within two weeks with symptoms of bulbar paralysis. 
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DIAGNOSIS AND SURGICAL TREATMENT OF 
CESOPHAGEAL DIVERTICULA. 


REPORT OF EIGHT CASES. 


BY CHARLES H. MAYO, M.D., 
OF ROCHESTER, MINNESOTA. 
Surgeon to St. Mary’s Hospital. 


DivERTICULA or pockets which occur along the cesophagus 
and lower pharynx, although somewhat rare, are so great 
a menace to health when they do occur that their early recog- 
nition is of the utmost importance. 

In 1840 Rokitansky described and made two classifications 
of diverticula of the cesophagus. Those developing from 
internal pressure he termed “ pulsion or pressure’ sacs; the 
variety originating from the scar or contraction of inflam- 
matory processes adjacent to the canal, “ traction”’ sacs. The 
traction sacs are usually produced by infections involving 
glands about the left bronchus. They give very few symp- 
toms during life and seldom concern the surgeon, as they 
are found only at autopsies. 

The greater number of diverticula are of the pharyngo- 
cesophageal type and are found in the lower pharynx or 
upper cesophagus, because at this point, sometimes called the 
Lannier-Hackerman area,” there is a natural deficiency of 
muscular support where the pharynx merges into the cesopha- 
gus, particularly on the posterior side. In this region also, 
through anomaly of development in closure of the lower 
branchial clefts, conditions may occur which would favor 
the development of diverticula. Only a few cases have been 
reported as found in the middle and lower third of the canal. 
The narrowest part of the cesophagus is at a point opposite 
the cricoid which measures by bougie five or six inches from 
the incisor teeth. Naturally there is increased pressure above 
this point in swallowing. A mucous pocket between the 
muscle fibres may project here, and once started it mechan- 
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ically increases all of the conditions which caused the difficulty 
originally. 

Diverticulum is a condition confined to adult life and 
gives practically no symptoms until difficulty in swallowing is 
experienced. Then a cough may occur from nerve irritation, 
and pressure from behind the trachea often causes coincident 
dyspneea. The dysphagia is not unlike that occurring with 
stricture which has followed erosion or is the result of malig- 
nant disease. Cardiospasm may produce much the same diffi- 
culty in swallowing, with eructation of food, after dilation 
has occurred, yet a stomach tube may be readily passed in 
this condition. Stricture obstructs the passage of food, and 
the onset of the condition being slow may lead to some 
dilation above it with food regurgitation. The depth of the 
obstruction can be measured with a stomach tube, bougie, or 
acorn probe, and passable strictures may be dilated by means 
of the probe. These soundings and measurements do not, 
however, differentiate between diverticula and strictures which 
are pervious to liquids and yet impassible to sounds. As a 
rule the larger diverticula appear as an extension of the 
proximal canal, the distal cesophagus opening in front above 
the entrance to the sac. However, traction by distention may 
drag the opening to a lower level. 

A large diverticulum disterided by eating has the appear- 
ance of a tumor in the neck, and pressure upon this tumor 
forces the contents back into the pharynx. In these cases 
tubes and probes pass to the bottom of the sac, although in 
the early stages of the difficulty they often pass without ob- 
struction into the stomach. Special blunt-tipped probes can 
be used in extreme cases to locate the distal cesophagus. If 
diverticula are discovered in the early stages they may be 
cured and prevented from recurring by the occasional passage 
of dilators through the narrowed part of the cesophagus. 

In making a thorough examination of the cesophagus, 
credit should be given the cesophagoscope for its usefulness 
in cases of obstruction, and especially in removing portions 
of growths for microscopical examination; however, the pro- 
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cedure requires practice to make it of practical value as a 
means of diagnosis. Rumpel’s multiple tubes and liquids as 
a method of diagnosis are of value only in exceptional cases. 
Radiographs, obtained after filling the sac with bismuth and 
acacia mixture (Figs. 1 and 2), are of marked value in indi- 
cating the size, shape, and location of the pocket. The modi- 
fication of the method by skiagraph, that of swallowing a chain 
or inserting a shot-filled tube, are of less practical value. The 
same can be said of the Strauss method of measuring the 
capacity of dilations and diverticula by passing collapsed 
balloons fastened upon stomach tubes to be filled with a meas- 
ured quantity of air. 

Owing to the supposed difficulties of making an exam- 
ination, these patients have been neglected during the early 
stages and have very often been sent to the surgeon in an 
exhausted and starved condition, when operation is naturally 
attended with some risk. At this time the disease may be 
diagnosed malignant, and gastrostomy made for feeding; in 
fact, a number of cases have been correctly diagnosed only 
when they failed to die of carcinoma after an assumed proper 
period following gastrostomy. This operation has crept into 
the treatment of the advanced obstructive cases until the pro- 
cedure has an accepted position as a means of immediate 
relief from impending starvation. 

Since the excellent description by Rokitansky, many other 
articles descriptive of the subject have been written. The 
contributions of Zenker (Ziemessen, Encyclopedia), A. E. 
Halsted (ANNALS oF Surcery, Feb., 1904) and De Witt 
Stetten (ANNALS oF SURGERY, March, 1910) are all interest- 
ing reviews of the subject and they furnish extensive bibliog- 
raphy. 

I wish to call particular attention to one means of diag- 
nosis used by Dr. H. S. Plummer (Fig. 3), which has not 
heretofore attracted the attention it merits. The patient is 
instructed to swallow three yards of button-hole silk twist, and 
the next morning to swallow three more yards of the contin- 
uous thread. If there is an opening through the stricture or 
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Radiograph of an cesophageal diverticulum after filling sac with bismuth and acacia mixture. 


Radiograph of ana sophageal diverticulum after filling sac with bismuth and aeacia mixture 


~ 
Fru 
— 
— 
3 
: 
—— 
‘ 


a oO. 


a, CEsophagea! probe bulb threaded on a swallowed thread 
passed into diverticulum, 0. Probe bulb elevated by tighten- 
ing the thread, showing depth of sac. 
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out of the diverticulum, this thread will be washed on into the 
stomach and from there into the bowel a sufficient distance 
to stand traction without being withdrawn. The examination 
is now accomplished with a whalebone stem and several sizes 
of olive tips to attach to it. The thread is passed through 
an opening in the end of the olive and out of its side. The 
probe is passed down the cesophagus on the thread which is 
held loosely until obstruction is encountered. Should the 
trouble be due to stricture the tip will not change its level 
when the thread is tightened, but if there is a diverticulum the 
probe will be elevated to the level of the opening into the 
lower cesophagus, proving at once the existence of a pocket 
and also its depth by the amount of elevation of the probe 
upon tightening the thread. It is not necessary to perform 
gastrostomy for the purpose of feeding these patients prepara- 
tory to operation; the thread can be left in place, by means 
of which the stomach tube may be passed when desired for 
feeding. This was done in Case VII, a patient reduced from 
135 pounds to go pounds by starvation. At the end of three 
weeks’ feeding an operation was done and the sac, which 
easily held 16 ounces of fluid, was removed. 

Dunham has shown how a thread can be washed or 
swallowed through a small cesophageal stricture into the 
stomach, and later be used as a tractor for the dilator, after 
performing gastrostomy. Mixter discovered that when the 
thread had passed into the intestine a few feet, if held taut 
it could be used as a guide for dilators in case of stricture. 

‘Operative procedures have been quite simple in all but 
two of our cases, which required subsequent closure of 
fistulz. Incision is made along the inner margin of the 
sternomastoid muscle which is tracted outward, and the an- 
terior sternal neck muscles are drawn inward. ‘The lobe of 
the thyroid is now elevated and the lateral thyroid vein 
ligated and cut. The sac can usually be identified, but 
should any doubt exist, a urethral sound can be passed down 
the pharynx and its point used to elevate the sac into the 
wound. Care must be used to preserve the recurrent laryngeal 
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nerve from injury. The sac is opened and an examination 
made of its interior. It is then amputated and the wound 
closed by a continuous mattress suture, like an intestinal 
opening (mucosa inside), and a Cushing parallel suture of 
fine catgut is inserted to reinforce the closure. ‘The wound 
is washed with a weak solution of iodine, and a temporary 
drain of rubber tissue inserted. In one of our cases the 
contents of a very large sac was forced into the pharynx dur- 
ing the operation and a considerable quantity of the material 
was inspired into the lungs. The head of the table which 
was raised was lowered immediately and the fluid escaped into 
the mouth. Fortunately no harm was done, but the accident 
pointed out the necessity of emptying large sacs before opera- 
tion. In this particular case the diverticulum was so large 
that it extended far into the mediastinal space. To avoid the 
infection of such a large space, the large empty sac was 
drawn out of the neck and ligated. Closure of the short 
stump fistula was accomplished later by passing a thread 
through the mouth and out of the fistula by means of an eye- 
let sound. The fistula was separated, the thread attached to 
it, and the short tract inverted into the pharynx, applying 
three separate circle sutures as it is turned in. External 
wound healed quickly. In this manner sometimes diverticula 
are treated without opening them externally. Four cases were 
treated by amputation of sac and immediate suture, all healed 
without leakage. 

In the after care, much fluid saline is given by slow 
enemata (Murphy), and patients are fed twice a day by 
passing a small stomach tube. Sips of hot water are per- 
mitted at rare intervals on the second day. 

I wish to report in this paper six cases which were pub- 
lished in the Transactions of the Minnesota State Society, 
but do not appear in any collected statistical report; and two 
cases which have not heretofore been reported. Eight cases 
of cesophageal diverticula have been diagnosed in the clinic 
at Rochester,, Six were operated upon without mortality. 
Perfect relief followed. Two have not been operated. 


> 
| 


CGESOPHAGEAL DIVERTICULA. 817 


Case I.—Male, aged 43 years. Compressible tumor in neck. 
Obstruction below cricoid. Diagnosis: diverticulum. Operation, 
1898. Incomplete removal of sac: prolonged fistula. Second 
operation for closure. 

Case II.—Male, aged 33 years. Compressible tumor in neck; 
examination corroborated by X-ray. Obstruction 20 cm. from 
incisor teeth. Diagnosis: pharyngo-cesophageal diverticulum. 
Operation advised but not accepted. 

Case III.—Male, aged 46 years. Trouble for eighteen months. 
Food regurgitation fourteen months. Compressible tumor in 
neck. Obstruction 21 cm. from incisor teeth. Radiograph with 
bismuth: examination revealed pharyngo-cesophageal diver- 
ticulum. This patient was advised operation but failed to return. 

Case IV.—Male, aged 56 years. Obstruction 23 cm. from 
incisor teeth. Compressible tumor in neck. Diagnosis: pharyngo- 
cesophageal diverticulum. Operation April 8, 1908. Excision 
of sac. No leakage. 

Case V.—Male, aged 45 years. Regurgitation of food. 
Cough. Obstruction 20 cm. from incisor teeth. Pharyngo- 
cesophageal diverticulum. Operation June 9, 1908. Excision 
of sac. No leakage. 

CasE VI.—Male, aged 60 years. Trouble for two years. 
Radiograph revealed sac 3 cm. in diameter in the median line. 
Operation June 9, 1909, for pharyngo-cesophageal diverticulum. 
Excision of sac. No leakage. 

Case VII.—Male, aged 55 years. Large compressible tumor 
of neck. Loss in weight from 130 to go pounds. Total ob- 
struction of food. At times some liquid passed. Had been 
nourished by bowel enemata for a short time before coming 
for examination. Stomach tube was passed down the thread 
and he was fed daily for three weeks, gained 15 pounds. Opera- 
tion April 4, 1908. Sac removed. Fistula purposely left in 
neck of sac; closed subsequently by operation. 

Case VIII.—Male, aged 45 years. Symptoms for five years. 
Regurgitation of small amounts of food. Diagnosis: cesophageal 
diverticulum. Operation November 3, 1909. Diverticulum re- 
moved. Recovery. 
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RESECTION OF THE PANCREAS.* 


REPORT OF A CASE, 


BY JOHN M. T. FINNEY, M.D., 
OF BALTIMORE, MD. 


Associate Professor of Surgery in the Johns Hopkins University. 


THE principal object of this communication is to record 
the successful removal of a primary solid tumor of the pan- 
creas. The operation involved the resection of the entire 
middle portion of the gland, leaving only a small piece of 
the head and the tail respectively, and necessitating a re- 
union of these segments by suture. A search of the literature 
reveals records of but sixteen other undoubted cases in which 
the pancreas has been resected, either in whole or in part, 
for primary tumor of the gland. <A brief summary of the 
histories of these cases is subjoined. The rarity, therefore, 
of the surgical procedure described, together with its bearing 
upon the whole subject of pancreatic surgery, would seem 
to warrant its presentation here. 


Mrs. G. C., aged forty-three; white; housewife and mother 
of four children, was admitted to the Union Protestant In- 
firmary, of Baltimore, January 11, 1909. Complaint, “ Lump 
in stomach.” Family history,—negative. Past history,— 
negative. 

Present illness. Began three years ago with “sinking feel- 
ings” in the region of the stomach. About this time a mass, 
the size of a small orange, was discovered just above and to 
the left of the umbilicus. Mass not pairful, but slightly tender 
on manipulation, and freely movable. Has suffered during this 
period from frequent and severe headaches, accompanied by 
nausea and copious vomiting. Size or sensitiveness of tumor 
not influenced by this or any other known factor. Of late, 


* Read before the American Surgical Association, May 4, 1910. 
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digestion not so good as formerly. Appetite only fair. Has 
lost weight and strength. “Sinking spells” have increased in 
frequency and severity. Has greatest comfort after eating, and 
whilst at rest. Bowels constipated. 

Examination shows well developed, fairly well nourished 
woman, color good. Heart and lungs normal. Abdomen rather 
full. Inspection shows a mass in right hypochondrium, which 
descends with each inspiration. Palpation reveals a firm, rather 
nodular mass about the size of the fist, situated in the right 
hypochondrium. It is freely movable in every direction, and 
can be pushed over into the left hypochondrium, or down almost 
into the right iliac fossa. Slight tenderness is complained of 
on manipulation of the tumor. The edge of the liver cannot 
be definitely felt, nor can either kidney or the spleen. Gastric 
tympany a hands’ breadth lower than normal. Pelvic exam- 
ination negative. Urine normal. Analysis of gastric contents 
not made. Stomach not inflated. 

Diagnosis, uncertain. Evidently a solid tumor, probably 
of omentum. On account of the extreme mobility, the pancreas 
was not seriously considered. 

Operation January 14, 1909. Abdomen opened through 
right rectus incision. The mass felt previous to operation was 
found located beneath the gastrohepatic omentum, above the 
lesser curvature of the stomach which was displaced downwards. 
Upon dividing the gastrohepatic omentum the tumor was found 
to have its origin in the pancreas. It was about the size of a 
lemon and involved the whole middle portion of the gland. At 
the extreme ends, head and tail, there was left a little normal 
appearing glandular structure, but approximately two thirds of 
the gland was replaced by the tumor which had all the char- 
acteristic appearances of an adenoma or adenocarcinoma. It 
was decided to excise the tumor, which was done without special 
difficulty, care being taken to avoid wounding the splenic and 
middle colic vessels. The tumor which was somewhat pedun- 
culated, appeared to have a rather indefinite capsule, but would 
not shell out, and the whole middle portion of the gland was 
removed with it, leaving a small area each of the head and 
tail. These two fragments were brought together and their 
raw surfaces as accurately as possible opposed and united with 
mattress sutures of catgut. After this had been accomplished 
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and the continuity of the peritoneum restored as far as possible, 
the portion of pancreas remaining was about the size of a 
walnut. The line of suture of the pancreas was packed about 
carefully with cigarette drain of iodoform gauze, the ends of 
which were brought out through the lower angle of the abdom- 
inal wound. 

The patient bore the operation well, and made a slow but 
uninterrupted convalescence. A fistula developed at the site 
of the drain which continued for about three months copiously 
to discharge pancreatic fluid, as shown by the usual chemical 
reactions and the marked excoriation of the epidermis, which was 
controlled by the liberal application of lanoline to the surround- 
ing skin. Since this time, the patient has been perfectly well 
and is now enjoying excellent health. 

I am indebted to Dr. J. C. Bloodgood for a description of 
the tumor. 


The tumor received in the laboratory is distinctly encapsulated and 
measures 5.5 by 5 by 4.5 cm. The capsule is thin but at no spot does 
tumor tissue project through it. The tumor is roughly lobulated with 
distinct markings due to irregular depressions which apparently corre- 
spond to thickening of the capsule at this point. 

On gross section, there is near the centre a zone of fibrous tissue 
resembling the hub of a wheel from which radiate in all directions 
bands of connective tissue like the spokes. These bands do not all of 
them extend to the capsule. Between these gross divisions the tumor 
is divided into smaller compartments by the same fibrous tissue, giving 
it the appearance of a sponge. Some of these departments are distinctly 
cystic and contain clear serum or blood. Others are solid but from 
none can an epithelial or granular debris be expressed. The tumor at 
first sight resembles an angioma but contains much less blood than a 
hemangioma. I have seen cystadenomas of the breast have a similar 
gross appearance. 

Microscopic study. The sections show what we would expect from 
the gross appearance. The tumor consists of cavities of various sizes 
lined by cells taking the hemotoxylin stain. These cavities not only 
vary in size but also in shape. On the whole, the form resembles the 
epithelial alveoli of exophthalmic hypertrophy, that is, it is wrinkled 
and thrown in folds. In many of the larger wrinkled spaces we see 
tongue like intra-alveolar growths, a picture often seen in exophthalmic 
hypertrophy and in cystadenoma of the breast. The stroma varies in 
thickness. In some places between the alveoli the stroma is no thicker 
than the width of the cells lining the alveolus. In other places the 
width reaches the diameter of the largest alveolus. This stroma takes 
the eosin stain deeply and contains rather few spindle and round nuclei. 
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It is dense fibrous tissue, therefore. There are no myxomatous areas. 
The cells lining the alveolus are cuboidal in type, of a morphology 
difficult to distinguish as to whether it is epithelial, glandular or endo- 
thelial-vascular. Many of the alveoli are filled with blood, some with 
a faintly staining eosin substance resembling the coloid of the thyroid. 
As a rule, there is more than one layer of cells. The cells are in places 
desquamated. 

Dr. Welch expressed the opinion that the tumor is a cystadenoma, 
because some of the cells show secretion, while Dr. MacCallum viewed 
the tumor as a lymphangioma. If this tumor were in the breast, I would 
look upon it as a cystadenoma. I do not think, because some of the 
alveoli contained blood, we have any reason to conclude that it is an 
angioma. 

In addition to the alveoli lined by two or more layers of cells, which 
cells show secretion and desquamation, there are a few spaces lined by 
a single layer of endothelial cells. If all the spaces were so lined, it 
is my opinion that we would have to call the tumor a lymphangioma. 

Benign cystadenomas of the pancreas are rare. This is the first 
case I have examined. The appearance corresponds fairly closely with 
some of the cases collected and reported by Fitz of Boston. 


Of all the abdominal viscera, the pancreas perhaps, has 
so far most successfully resisted the advances of the surgeon. 
This is especially true with reference to those operations 
which have to do with the body of the gland, and necessitate 
resection of portions of its substance. To most surgeons, 
the pancreas is still regarded as a sort of “ noli me tangere,”’ 
any injury to which could only be followed by the gravest 
risks to the life of the patient. In addition to this fear of 
evil consequences resulting from wounds of the pancreatic 
tissue, other contributing causes to the tardy development 
of the surgery of the pancreas, are the difficulty in diagnosis; 
the inaccessibility of the organ; its close relationship to vital 
structures, together with the danger inherent in the gland 
itself, namely, the peculiar character and effect of its secre- 
tion, and the difficulty in controlling hemorrhage on account 
of the friability of the glandular structures, rendering hemos- 
tasis extremely difficult. To what marked extent the mor- 
tality rate is influenced by injury to the pancreas, however 
slight, is shown by the oft quoted statistics of Von Mikulicz 
as given in his paper read, in this City, before the Congress 
of American Physicians and Surgeons in nineteen hundred 
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and three. In his series of gastric resections, the mortality 
jumped from 27.5 per cent. to 70 per cent., as a direct result 
of injury to the pancreas. His experience has been abundantly 
confirmed by other observers. 

The whole subject of the surgery of the pancreas has 
been greatly illuminated of late both along lines of animal 
experimentation and clinical experience. The literature is 
being constantly enriched by reports from the laboratory and 
the operating-room, the aggregate of which has advanced con- 
siderably our knowledge of the physiology and function of 
the gland, the chemical composition and action of its secre- 
tion, both in health and in disease; and better methods of 
dealing with the problems involved are thus all the time being 
evolved. The results of the experimental work done by 
Halsted, Flexner, Opie and Coffey in this country, and abroad 
by Pawlow, Biondi, Desjardins, Robson and a host of others 
may be summed up in general, as follows: Total pancreatec- 
tomy is followed in a short time by the death of the animal. 
Partial pancreatectomy, on the other hand, permits of an 
indefinite existence, compensatory regeneration and hyper- 
trophy not infrequently taking place. Pancreatectomy, either 
total or partial, is a different problem in the animal, more 
particularly the dog, as compared with man, owing to anatom- 
ical differences. The pancreatic secretion is apparently harm- 
less to the peritoneum, but has a very destructive effect upon 
fat and other tissues. Also, owing to anatomical conditions, 
operations upon the head of the pancreas are much more 
dangerous than when performed upon the tail, which is 
much more accessible. 

Clinically, very gratifying results have been recently re- 
ported along all lines of pancreatic endeavor. More exact 
knowledge of pancreatitis and pancreatic necrosis has been 
gained by careful and accurate observations and in particular 
more correct ideas as to the close relationship which these 
conditions bear to diseases of the neighboring organs, for 
instance, the gall-bladder and stomach. 

In the matter of uncomplicated injuries to the pancreas, 
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great progress has been made in the way of successful treat- 
ment since Garré in 1905, reported a successful case of suture 
of a pancreas, which had been torn in two as a result of 
direct violence. Rosenbach in a recent article states that 
since the publication of Garré’s case, nineteen uncomplicated 
injuries have been reported, of which thirteen recovered 
(these were all treated by operation and drainage)—a truly 
remarkable showing. Injuries of the pancreas, owing to the 
anatomical position and topographical relations of the gland 
to other important structures, are frequently complicated with 
injuries to other important organs which, of course, very 
materially influences the result as pointed out by Mikulicz. 

The surgery of pancreatic cysts also shows corresponding 
progress. Reviews of this particular aspect of pancreatic 
surgery by Ransohoff, Mikulicz, Korte and others give results 
which are most encouraging. The particular surgical pro- 
cedure to be adopted in dealing with cysts of the pancreas 
depends of necessity upon the character of the cyst and its 
relation to surrounding structures, but in general, unless 
enucleation or resection is possible, the drainage operation 
done in two stages as suggested by Gussenbauer, is followed 
by the lowest mortality rate. The great objection to this 
method, of course, is the presence of a pancreatic fistula 
which may be long continued, and very distressing to the 
patient. 

In this connection the treatment of the fistula resulting 
from operations on the pancreas has until recently been very 
unsatisfactory, especially in those cases where the secretion 
has poured out in large amount. In spite of all efforts, it 
would frequently take many months for the fistula to close. 
The contributions of Pawlow and Wohlgemuth especially, 
show the marked influence of a strict diabetic diet in lessening 
the amount of the pancreatic secretion, and that it is cor- 
respondingly increased by an albuminous diet. Nourishment 
containing a large amount of fat also lessens very materially 
the amount of secretion. Wohlgemuth added to this diet 
bicarbonate of soda in large doses, which still further dimin- 
ishes the amount. 
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Remarkable cases of the rapid closure of long existing 
pancreatic fistule after treatment in this manner, have been 
reported by Heinecke, Rosenbach, Karewski and Schmidt. The 
good effect of this treatment applies to pancreatic fistule of 
all kinds and from whatever cause, and is to be recommended 
following all operations upon the pancreas. 

Primary tumors of the pancreas are very rare. As stated 
in the beginning of this paper, we were able to collect 
from the literature in addition to our own case just re- 
ported, only sixteen cases of primary tumor of the pancreas 
which had come to operation. These must not be con- 
founded with those operations upon the pancreas secondary 
to other surgical procedures, such as pylorectomy, splenec- 
tomy, nephrectomy, etc., and which have been done with 
relatively greater frequency. Mikulicz, for instance, has re- 
ported thirty cases of his own in which some operation upon 
the pancreas had been performed in the course of resection 
of the stomach for cancer. Other reports of similar cases 
occur in the literature with relative frequency. Under such 
circumstances the mortality of the operation is increased ac- 
cording to the gravity of the associated procedure. 

The diagnosis of solid tumors of the pancreas is, as ‘a 
rule, even more difficult than of the other pancreatic affections, 
and usually has to be made by exclusion. In most of the 
cases in which operation has been performed, it has been 
begun under a mistaken diagnosis. The common idea that 
pancreatic tumors are invariably fixed, would appear to be 
erroneous, as in over 25 per cent. of the cases of our series, 
the tumor was extremely movable, and, as in my own case, 
could be pushed about into almost any part of the abdomen. 
This is a diagnostic point worthy of notice. Functional tests, 
however much more exact than formerly, owing to perfected 
methods, are still not always to be relied upon, especially 
in the early stages where diagnosis is most needed. 

The operation may be one of comparative ease, or of the 
utmost difficulty and danger, depending largely upon the 
location of the tumor as regards the gland, that is, whether 
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in the head or the tail, and as to whether it is pedunculated or 
not. There are two avenues of approach in dealing with 
pancreatic tumors, transperitoneal or retroperitoneal. The 
latter route has a very limited field of usefulness. In follow- 
ing the transperitoneal route, the tumor may be attacked 
above the stomach, through the gastrohepatic ligament; below 
the stomach through the gastrocolic omentum, or through the 
mesocolon. The choice of routes and the nature of the 
operation are determined entirely by the circumstances of the 
case. The most direct route to the seat of the tumor, other 
things being equal, is the best. 

Desjardins in 1907 described an operation for pancreatec- 
tomy which he had worked out experimentally but had never 
performed. An incision is made either in the median line or 
through the right rectus muscle and the stomach, duodenum 
and pancreas exposed. The main vessels of the pancreas 
and duodenum are ligated, and the stomach divided just above 
the pylorus. The duodenum is then mobilized, if necessary, 
by the procedure of Kocher. The common duct is divided 
between clamps, and the duodenum finally severed at its 
junction with the jejunum. The body of the pancreas 
is then divided between clamps and the whole mass easily 
removed. Desjardins described three zones of danger in 
making this resection: (1) The point of contact between 
the duodenum and the ascending colon (not always present). 
(2) Superior mesenteric artery and vein, and the middle 
colic artery. (3) The portal vein and the inferior vena 
cava, posteriorly. The pylorus and duodenum are closed 
as in pylorectomy. An anastomosis is made between the 
posterior wall of the stomach and the end of the duodenum. 
In case the common duct and the duct of Wirsung are 
each dilated, then an anastomosis is made between each and 
the jejunum preferably by means of Boari’s ureter button. 
In case these ducts are not dilated, however, a loop of jejunum 
is isolated, swung transversely and with its right end an 
anastomosis with the gall-bladder is made and with its left end 
an anastomosis with the stump of the pancreas. Then an entire 
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anastomosis is performed between this loop and the loop of 
jejunum descending from the stomach. Practically this same 
operation was performed successfully on a patient by Codivilla 
in 1898, with the difference that apparently no provision was 
made for the escape of pancreatic secretion into the intestine. 

Vianney and Truchet in 1908 reported a case of duodeno- 
pancreatectomy which they described as performed in rather 
an atypical manner: mistaking the tumor for a cystic kidney 
they unintentionally clamped and cut the duodenum and com- 
mon duct, in consequence of which they found it necessary 
to excise the duodenum and the head of the pancreas and 
performed a posterior gastro-enterostomy. The patient’s con- 
dition, however, was so grave that the common duct and 
the stump of the pancreas were left for a secondary opera- 
tion. The patient died from shock the same day. 

Such radical procedures as these hardly commend them- 
selves to the judgment of the conscientious surgeon, certainly 
not for ordinary use. In the extraordinary case properly 
selected, where the tumor is confined to the body of the gland, 
it is conceivable that some such operation as that just de- 
scribed may be occasionally justified, and then only by a 
skilled abdominal surgeon. Even under these circumstances, 
owing to anatomical and pathological conditions, insuperable 
difficulties may be encountered, compelling the abandonment 
of the operation, or fatal injury may be inflicted to vital 
structures. Kronlein by ligating the middle colic artery 
produced gangrene of the transverse colon from which his 
patient succumbed on the seventh day. 

Of the 17 cases in which there is a record of age and 
sex, eleven occurred in women, one in a girl of four years 
and three in men. Nine of the total number were noted as 
between the ages of forty and sixty. 

Where a histological examination of the tumor has been 
given, adenofibroma occurred twice, carcinoma ten times and 
sarcoma four times. 

In the seventeen cases, there were nine recoveries and 
eight deaths, the deaths all occurring in the case of malig- 
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nant tumor with extensive adhesions. In two instances, the 
pancreas has been reported as having been removed in toto. 
In both cases, especially that of Billroth, there is room for 
doubt, owing to incomplete reports as to whether the entire 
gland had actually been removed. Three times, including our 
own case, the gland has been completely divided and then 
the remaining portions brought together and sutured. All 
three cases recovered. 

The fact of especial importance which was brought to our 
attention in the course of this study was that in properly 
selected cases and under favorable conditions, followed by 
careful protection of the field of operation by peritoneum 
and provision for the escape of the pancreatic secretion by 
ample gauze drainage, the results of operations involving 
resection and suture of the pancreas were followed by sur- 
prisingly good results. 


Case I.—(Billroth, 1884.) Total removal of pancreas for malignant 
tumor of the pancreas,—recovery. 

Case II.—(Ruggi, 1889.) Woman, age 50 years; tumor size of head 
of an adult; adhesions separated and whole tumor removed ;—recovery. 
Examination showed it to be adenosarcoma of the head and body of 
the pancreas. 

Case III.—(Terrier, 1892.) Woman, aged 55 years; tumor in um- 
bilical region, slightly movable and found to be attached posteriorly by 
pedicle which was severed with cautery ;—patient died of shock the same 
day. Autopsy showed that tumor of pancreas had been removed, only 
small portion of the head in the angle of the duodenum being left— 
cystic epithelioma of pancreas. 

Case IV.—(Kronlein, 1894.) Woman, age 63 years; tumor in um- 
bilical region size of a fist, movable; diagnosis, cancer of pylorus. 

Operation: Tumor behind the pylorus in the head of the pancreas. 
The pancreatoduodenal artery was ligated, also the middle colic artery. 
After this, the separation of the tumor from the head of the pancreas 
was easy. The common duct and the duct of Wirsung were not seen. 
Patient did well until third day when abdomen began to distend and 
she died on seventh. Death due to gangrene of transverse colon—angio- 
sarcoma of the head of the pancreas. 

Case V.—(Biondi, 1894.) Woman, age 45 years; tumor umbilical 
region size of egg, painful; glycosuria and stearrhcea. 

Operation: Tumor occupied the inferior two-thirds of head and body 
of pancreas. It envelops the canal of Wirsung and partially that of 
Santorini. It is isolated from the tissue of the pancreas. Hemorrhage 
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controlled by pressure and ligatures en masse. The duodenum is re- 
united to the remainder of the gland; drainage;—recovery; temporary 
pancreatic fistula; adenofibroma of head of pancreas, 

Case VI.—(Codivilla, 1898.) Tumor size of fist in region of um- 
bilicus. 

Operation: Tumor impossible to separate from duodenum; resection 
en bloc of head of pancreas, duodenum and part of stomach; common 
duct tied; gastro-enterostomy, cholecysenterostomy; drainage ;—did well 
at first then became cachectic and died on twenty-fourth day. 

Autopsy: Epithelioma head of pancreas, generalized glandular in- 
volvement. 

Case VII.—(Tricomi, 1898.) Woman, age 52 years; tumor, above 
umbilicus, size of orange, firm and hard, moves down with inspiration, 
painful, no jaundice, no sugar or albumen in urine; probably primary 
cancer of pancreas. 

Operation: Tumor above lesser curvature and behind stomach, iso- 
lated and excised; it involved the head of the pancreas; patient did 
well. Died four months after operation of cancer of liver. Small nodule 
of cancer in tail of pancreas. Lymph-glands not involved. Adeno-epi- 
thelioma. 

Case VIII.—(Franke, 1901.) Woman, aged 68 years; operated upon 
two years before for tumor of pylorus, probably ulcer; pylorectomy and 
gastro-enterostomy by method of Kocher; pancreas at that time all 
right. Patient did well until recently when she began to feel badly, lost 
her appetite and noticed a tumor in the region of the operation; no 
jaundice; tumor size of apple to right of median line; moves slightly. 

Diagnosis: Recurrence in stomach. 7 

Operation: Tumor behind the stomach; head of pancreas invaded 
by cancer, tail is free; two isolated nodules; total pancreatectomy; finds 
small mass under head of pancreas which he thinks is a supernumerary 
pancreas and he leaves it; abdomen closed. Five and one-half months 
after operation died of recurrence; had glycosuria for few days which 
finally disappeared entirely. 

Case IX.—(Tuffier, reported by Sauvé.) Man, age 72 years; sick 
two months; icterus for two weeks with vomiting; no sugar in urine; 
sense of resistance in right hypochondrium but no pain. 

Operation: Gall-bladder very much distended, tapped for 300 c.c.; 
induration in head of pancreas; pancreas sectioned at junction of neck 
and body, ampulla of Vater, head of pancreas with tumor excised; com- 
mon duct tied; cholecystenterostomy; duodenum closed; stump of pan- 
creas left in wound ;—patient died second night. 

Autopsy not allowed. 

Case X.—(Michaux, reported by Sauvé.) Woman, aged 45 years; 
tumor in umbilical region for six months; not painful; tumor a little 
above and to right of umbilicus, not much mobility. Resonance over 
tumor. By exclusion made diagnosis of malignant tumor of the pan- 
creas. 

Operation: Tumor size of fist; tightly adherent to second and third 
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portions of duodenum; resected major portion of these parts of duo- 
denum, head of pancreas removed; common duct tied; gastroenterostomy ; 
wound closed;—death same day from shock. No autopsy; nature of 
growth not stated. 

Case XI.—(Trendelenburg, 1882, reported by Korte.) Woman, age 
44 years; diagnosis, retroperitoneal tumor. Operation: showed sarcoma 
of the tail of the pancreas; extirpation of the growth;—recovery. Death 
after some months. No autopsy. 

Case XII.—(Malthe, 1894, reported by Korte.) Woman, aged 49 
years; carcinoma of the tail of the pancreas; extirpation ;—recovery. 

Case XIIIL—(Malcolm, 1898.) Girl, age 4 years; sarcoma of the 
tail of the pancreas; extirpation ;—death from shock. Autopsy showed a 
fibrosarcoma of tail of pancreas; tumor involved the portal vein, 

Case XIV.—(Franke, 1901.) Man, age 59 years; diagnosis, prob- 
able cancer of pancreas. Operation: Partial resection of pancreas. Death 
fifteenth day from hemorrhage, from inferior vena cava. Scirrhous 
cancer of the pancreas. 

Case XV.—(Franke, 1901.) Man, age 62 years; diagnosis, cancer of 
cardiac end of stomach or diverticulum of cesophagus. Operation: 
Tumor size of walnut in tail of pancreas; partial resection of the pan- 
creas ;—death on seventeenth day from secondary infection ;—medullary 
carcinoma of pancreas. 

Case XVI.—(Ehrhart, 1908.) Woman, age 32 years; three months 
previously a gastro-enterostomy had been performed for cancer of the 
pylorus. Operation showed cancer of pylorus and a separate tumor in 
head of pancreas. Stomach and upper portion of duodenum together 
with most of head and body of pancreas resected including duct of Wir- 
sung. The two extreme ends of pancreas were left. These were then 
brought together by sutures and drained with gauze strips. Pancreatic 
fistula resulted. After two weeks piece of necrotic pancreas discharged 
through wound after which fistula closed. Return took place with death 
in five months. 
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HEPATICODUODENAL ANASTOMOSIS.* 


BY GEORGE EMERSON BREWER, M.D., 


OF NEW YORK, 
Surgeon to Roosevelt Hospital. 


THE object of this communication is to record the history 
of a case of obstinate biliary fistula, which was treated by a 
modification of the Sullivan method of choledochus reconstruc- 
tion. As the outcome has not been entirely satisfactory, and 
as the time elapsed since the last operation has not been suff- 
ciently long to determine a definite result, the writer begs that 
the Association will regard this as a preliminary report, 
presented at this time to elicit some discussion bearing upon 
the methods to be employed in such cases. 


P. Q., aged 35, was admitted to the Surgical Division of the 
Roosevelt Hospital on Nov. 30, 1909, suffering from acute 
abdominal pain, vomiting, distention, fever and general malaise. 
There had been a history of a number of attacks of pain in the 
upper right quadrant coming on after a full meal, but unaccom- 
panied by vomiting, fever, jaundice, or acid eructations. The 
man was moderately alcoholic and had lost thirty-five pounds 
in weight. 

On examination the abdomen was distended and everywhere 
tender. There was rigidity and exquisite tenderness over the 
upper half of the right rectus muscle. Temperature 101.6°, pulse 
112, leucocytes 12,800, 82 per cent. polynuclear. The diagnosis 
was acute cholecystitis probably associated with biliary calculus. 
Operation was delayed for two days on account of extreme 
nervousness, in the hope that the acute process would subside. 

As this hope was not realized, on the third day under ether 
anzsthesia the abdomen was opened by an incision through the 
right rectus muscle over the gall-bladder region. The stomach, 
duodenum, colon and gall-bladder were matted together by an 
extensive inflammatory exudate. The acutely inflamed and 
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gangrenous gall-bladder was next exposed and removed, the 
cystic duct being ligated with No. 2 chromic catgut and the 
wound partly closed with generous drainage. Considerable re- 
action followed the operation, the temperature rising to 105° 
on the following day, and the pulse reaching 164. The wound 
became iniected and on the third or fourth day there appeared 
a profuse flow of bile. His condition gradually improved, how- 
ever, although there was considerable loss of tissue from slough- 
ing both on the surface and in the deeper portions of the 
wound. The temperature finally reached normal at the end of 
the third week. From this time on the wound closed rapidly 
but a persistent biliary fistula remained which discharged large 
quantities of apparently normal bile. The stools were examined 
three or four times a week and no trace of bile was found at 
any time. The patient’s condition improved sufficiently to allow 
his getting up and walking about the ward, but he continued 
to discharge large quantities of bile until the eighth week, when 
the fistula closed. Following this there was a sharp rise in 
temperature, the patient became jaundiced and experienced con- 
siderable epigastric discomfort. Two days later the fistula re- 
opened and the fever, pain, and jaundice subsided. A few days 
later the jaundice again appeared and the flow of bile diminished. 
At no time was there detected a trace of bile in the stools. 

As it was evident that no bile was entering the intestine 
and that the entire output was being discharged through the 
fistula we inferred that the sloughing process which followed 
the operation had extended to the cystic duct and in all probability 
had destroyed at least a part of the common duct. An ex- 
ploratory operation was therefore advised with a view to ascer- 
taining the exact condition, and if possible to reconstruct the 
duct by the method suggested by Sullivan. 

Accordingly on the seventy-fifth day after the primary opera- 
tion the abdomen was reopened and an attempt made to follow 
the fistulous tract downward to its junction with the main biliary 
passage. In this we were unsuccessful owing to the extreme 
friability of the tissues. After a tedious dissection, however, the 
open end of the hepaticus was found, but no sign of the distal 
extremity of the choledochus could be discovered. The peri- 
toneum along the outer border of the duodenum was next divided, 
the bowel turned toward the median line and the head of the 
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pancreas exposed. No trace of a duct was found in the retro- 
duodenal region, but as the head of the pancreas was densely 
indurated, the lower segment of the choledochus was supposed 
to lie within this indurated pancreatic tissue. A careful but 
limited dissection was made of the superior extremity of the 
pancreatic head but no lumen of the duct encountered. The 
duodenum was then replaced and the open end of the hepaticus 
freely explored. A small rubber tube was inserted into the 
hepatic duct and secured by a purse-string suture of chromic 
gut. The other extremity of the rubber tube was then passed 
into the duodenum through a stab wound through its upper sur- 
face. An attempt was next made to draw the duodenum up- 
ward and hold it in contact with the open extremity of the 
hepatic duct, but this was unsuccessful owing to too great tension 
and the fact that the sutures would not hold in the friable 
tissues surrounding the duct. The duodenum was then allowed to 
recede until all tension was removed and the exposed median 
portion of the rubber tube wrapped in a mass of omentum 
which was secured by sutures in such a manner that it ex- 
tended well above the opening of the hepatic duct, and down- 
ward for a considerable distance below the entrance of the tube 
into the duodenum. 

The abdominal wound was then closed, a cigarette drain 
being inserted to the omental graft. 

A moderate reaction only followed the operation, the patient 
suffered little discomfort, the temperature and pulse reaching 
the normal on the fifth day. On the third day the bowels moved 
freely as the result of an enema, the stool being brown in color 
and containing well-marked traces of bile. A mercurial purge 
was administered on the sixth day, the resulting stool contain- 
ing an abundance of bile. 

At no time was there any leakage of bile from the ab- 
dominal wound. The drain was removed about the eighth day 
and all stitches on the thirteenth. The patient gained rapidly 
in weight, had a ravenous appetite and sat up on the fourteenth 
day. He had a slight rise in temperature after sitting up for 
a few hours. This was repeated on the seventeenth and thirty- 
first days after operation. On the thirty-sixth day there was 
a chill, high temperature and slight jaundice. These symptoms 
subsided on the following day, and he was discharged from 
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the hospital on the fortieth day after the second operation or 115 
days after the cholecystectomy. At the time of his discharge he 
expressed himself as feeling as well as ever in his life. The 
temperature and pulse were normal, the abdominal wound solidly 
healed and he had daily movements containing an abundance of 
bile. 

Ten days later the patient was readmitted to the hospital 
having experienced another chill and transitory rise in tem- 
perature and a distinct return of the jaundice. He also com- 
plained of diarrhoea and anorexia. Examination of stools showed 
no bile but an excess of free fat. A day or two later bile again 
appeared in the stools, the appetite returned and the jaundice 
diminished. He was again discharged. The rubber tube has 
never been found in the stools. X-ray plate fails to show it in 
the abdomen. 


The writer is of the opinion that the reconstructed duct 
though still open and functionating two months or more after 
the second operation, is considerably narrowed and likely to 
close. He would esteem it a favor if those members of the 
Association who have treated similar conditions would give 
him the benefit of their experience and advice. 
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WANDERING SPLEEN.* 


REPORT OF A CASE WITH TWISTED PEDICLE, PRODUCING A TUMOR IN THE PELVIS, 


BY ARCHIBALD MACLAREN, M.D., 
OF SAINT PAUL, MINNESOTA. 


Mrs. W. N. C., patient of Dr. Spates of St. Paul, seen first 
in May, 1900. Age fifty-one years; one child twenty-one years 
of age; two miscarriages, last one eighteen years ago. She was 
a thin, spare, wiry looking woman who had passed the meno- 
pause two years before. Twenty years ago she had suffered from 
a severe attack of inflammation of the bowels, and at that time 
had been confined to her bed for two weeks and was so ill that 
her life was despaired of. Aside from this one attack she had 
been fairly well except for obstinate constipation and distress 
in the lower abdomen and pelvis, with occasional attacks of 
bleeding from the rectum. She has had considerable gas and 
frequently passed moderate amounts of mucus with the fecal 
movement. 

At the time of the first examination the mucous membrane 
of the rectum was normal. She had a uterus which was normal 
in size but sharply retrodisplaced, although freely movable. Ex- 
amination of the abdomen showed no abnormality except that 
she was tender to pressure over the lower abdomen and especially 
over the appendix. On account of her constant pelvis distress 
I made an abdominal exploration in June, 1900, and removed a 
chronic adherent appendix. There was no disease of the appen- 
dages. Nothing was done for the retrodisplacement. 

The next September she was much better, more comfortable 
with less digestive trouble, but she still had a little bleeding 
occasionally from the bowel. Two years later an examination 
showed the uterus in a good position. She had recently had 
one attack of considerable bleeding from the bowels. 

The next time I saw this woman was seven years later. After 
a second operation, which I am about to describe, she told me of 
a fall which had occurred three years before; while standing 
on a chair the chair had upset and she fell striking her upper 
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abdomen across the chair back. She was stunned and lay on 
the floor for about half an hour before she could rise. The 
effects of the fall soon passed and she forgot it entirely. One 
year ago she commenced to have queer attacks of palpitation 
with dyspnoea and depression, at which time she would feel as 
though she were “ going to die.” These attacks would last from 
one-half to one hour and then gradually pass off. When I 
examined her in August, 1909, the only symptoms that I could 
get her to express were that she had recently had an attack 
of bleeding from the bowel which lasted three weeks, the bloody 
stools ranging from three to ten a day, and that she had con- 
stant distress in the pelvis. When I examined her I could find 
nothing wrong except a good-sized tumor in the pelvis on the 
right side of the uterus. This tumor was irregular in shape and 
I was not able to displace it from the pelvis when she was lying 
on the back or side. It felt like a large hydrosalpinx or in- 
flammatory tubo-ovarian cyst. Two months later she went to 
the hospital and I opened her abdomen to find a spleen with 
a twisted pedicle. The spleen was easily removed and a prompt 
recovery made. She had no excessive rise in temperature; no 
enlargement of glands or thyroid; but she did have a sharp 
attack of diffuse general urticaria which came the third day and 
lasted six days. 

A few days after the subsidence of the urticaria a blood ex- 
amination was made, to find hemoglobin 66 per cent.; red blood- 
cells 4,278,000; leucocytes 9200. Two months after the opera- 
tion she reported that she felt well except for an occasional attack 
of an urticaria-like eruption lasting for a few hours. She had a 
good appetite and gained strength but complained of abdominal 
and pelvic distress from hemorrhoids. Four months after opera- 
tion: hemoglobin 60 per cent.; red blood-cells 4,000,000; leu- 
cocytes 2000; has just had an acute attack of intestinal indiges- 
tion with from ten to fifteen bloody stools in 24 hours which 
continued for five days. She weighs 114.5 pounds. Two months 
later, or six months after removal of spleen, she weighs 117.5 
pounds, is gaining strength and flesh. Hzmoglobin 73 per cent. ; 
red blood-cells 4,250,000; leucocytes 6000. 


In this case the pedicle was necessarily very long, fully 
10 inches in length, and I have described it as twisted because 
there were two full turns of the spleen on its long axis. On 
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account of this very long pedicle, however, the blood return 
was not interfered with in spite of the twist, so that there 
was none of the turgid, swollen condition of the spleen which 
is usually seen with a twisted pedicle in this or any other 
organ. The spleen was of normal size and consistency, which 
perhaps made the diagnosis none the easier. Mr. Moynihan 
thinks that when the pedicle is long, axial rotation is very 
apt to occur; while our fellow Dr. Ben Johnson in 1908 
found only eleven wandering spleens with twisted pedicles out 
of 708 splenectomies. 

The diagnosis of this condition must always be quite 
difficult, and when the tumor cannot be displaced from the 
pelvis the differential diagnosis must depend upon feeling the 
notch in the edge of the spleen; when the notch cannot be 
felt the diagnosis can hardly be positive. To prove that the 
diagnosis can be made, Dr. Ritchie, my colleague, some two 
years ago saw Dr. H. S. Corcoran of New Orleans make 
this diagnosis of a wandering spleen in the pelvis beside the 
uterus by feeling the notch on the edge of the spleen, and then 
proved his diagnosis at a public clinic by a laparotomy and 
removal of this wandering spleen. 

The ideal method of treatment of these cases is fixation 
of the spleen. But on the other hand most of these 
wandering spleens are diseased even when to the hand and 
eye they seem normal. The fixation of any intra-abdominal 
organ is not entirely satisfactory; it will not stay fixed, the 
attachments stretch or break away. Several cases are on 
record where fixation of such wandering spleen has soon had 
to be followed by a later splenectomy. 

Among other cases of this kind one is reported by Bland 
Sutton who in 1892 replaced a spleen whose pedicle was 
twisted one and one-half turns, in the left hypochondrium. 
Three and one-half months later, symptoms of an acute torsion 
coming on, the spleen with three complete revolutions was 
found lying in the pelvis and was removed. 

Mr. Moynihan says that few wandering spleens are healthy 
and therefore splenopexy is seldom the best method of treat- 
ment. 


THE SEPARATION OF THE COLON FROM ITS 
MESENTERY .* 


A CLINICAL AND EXPERIMENTAL STUDY. 


BY FRANK E. BUNTS, M.D., 
OF CLEVELAND, OHIO. 


On October 6, 1909, I operated upon Mrs. W., aged 63, 
for a very large umbilical hernia of many years standing, which 
had become so burdensome and so frequently attended with 
acute attacks of bowel obstruction that she had at last con- 
sented to operation. The patient was very fat, weighing 257 
pounds. The operation performed was by the Mayo method. 
Upon opening the sack, it was found that its contents were 
intimately adherent to the sack, ring and to each other and 
consisted of about two feet of the ileum, the caecum and appendix 
and the entire ascending, transverse and descending colon. The 
adhesions were so dense and numerous that the much thickened 
and fatty mesocolon of the descending colon was ligated off 
close to the bowel wall on the supposition that it was a portion 
of the adherent omentum, and when all the adhesions were 
finally cleared away and the gut ready to be returned to the 
abdominal cavity, it was found that the descending colon for 
a distance of eight inches was entirely stripped of its mesocolon. 
The patient was not standing the protracted operation very well 
and it hardly seemed best to still further delay it by making a 
resection and anastomosis, nor did the immediate formation of 
an artificial anus seem desirable. I decided, therefore, to replace 
the mesocolon by interrupted sutures directly to the bowel wall 
and about three-fourths of an inch apart, with the intention 
of doing a resection or making an artificial anus later, if the 
patient’s condition would justify it, or if the plan adopted failed. 
The patient rallied fairly well, though slowly from the operation, 
suffering somewhat from shock, but eventually recovered with- 
out any serious symptoms or rise in temperature above 99.4°. 


* Read before the American Surgical Association, May 5, 1910. 
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She was discharged in less than four weeks, in apparently perfect 
condition. 


While the separation of the colon from its mesentery is 
a much less frequent accident than that from the small in- 
testine, it does sometimes occur both as the result of accidents 
and of operations, and the case just reported serves to raise 
the question again as to whether it can be regarded in any 
way as being as serious. It has been so well demonstrated, both 
clinically and experimentally, that the separation of a very 
small part of the mesentery from the small intestine, especially 
if close to the bowel, results almost always in necrosis of 
the bowel, and that therefore a resection and anastomosis 
become necessary, that it is only necessary to refer to the elab- 
orate report of Neumann (Ueber Ausgedeute Mesenterialab- 
reissungen bei Kuntusion des Abdomens, Beitr. zur. klin. Chir., 
Ziibung, 1904, xliii, 676-693) and the experimental work 
of Madelung (Arch. fiir klin. Chir., xxvii, 2) and Bier (Vir- 
chow’s Archiv, cxlvii, 3). 

Separation of the mesentery from the large intestine has 
not received so much attention, though numerous reports of 
individual cases of its separation have appeared. Lanz 
(Zentralbl. fiir Chir., June 1, 1908) reports one case of 
omentopexy in an operation for cancer of the stomach in 
which the transverse colon had been deprived of its mesentery 
and the defect remedied by stitching the omentum to the 
colon. This patient recovered. Scudder reports (Boston 
Med. and Surg. Jour., 1908, cliv, 338) that as a result of 
work by other investigators and his own series of experi- 
ments on dogs that he is inclined to regard the procedure 
of omentopexy to the gut deprived of its mesentery as of 
very limited usefulness in intestinal surgery and further says 
that resection and anastomosis of the bowel is of course the 
procedure best adapted to the conditions following a removal 
(accidental or intentional) of the mesentery from the bowel, 
and that it is conceivable that an omentopexy might prevent 
necrosis of the bowel if a limited portion of intestine (2 or 
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3 cm.) were deprived of its mesentery. Scudder’s experi- 
ments demonstrated that in the dog, if the vessels in the 
mesentery are tied far from the mesenteric attachment, the 
gut remains viable even when considerable mesentery is de- 
tached. The nearer to the gut the ligation of the mesenteric 
vessels is made, the less detachment of mesentery can be 
made and viable gut remain. This result of his experi- 
ments makes the case which is herewith reported of special 
interest since the separation was made throughout as close 
to the gut as the double ligatures could be placed, and the 
experiments which I have made on dogs have been along 
the same line. The tearing of the gut from its mesentery 
by blows or contusion will probably result in an irregular 
tearing of the vessels at uncertain distances, but its accidental 
or intentional separation by operation is most likely to occur 
close to the intestine. It is possible that the expedient of 
resuturing the mesentery to its intestine has been previously 
resorted to but I have not been able to find any record of it, 
so that the following experiments made with a view to deter- 
mining whether or not this is a safe procedure, may be of 
some value in determining its safety and efficacy, and also 
in removing the suspicion that after all, the recovery of that 
particular patient might have been purely accidental and the 
method therefore not of general application. In performing 
the operations every care was used to do so in a thoroughly 
antiseptic way so that peritoneal and omental adhesions might 
be avoided and thus determine the value per se of the re- 
suturing method. 

The vascular supply of the human intestine is quite 
analogous to that of the dog. The large intestine (Hem- 
meter) receives its blood supply from the superior and in- 
ferior mesenteric arteries. The superior mesenteric supply- 
ing the caecum and ascending colon through the ileocolic 
and colica dextra and the transverse colon through the colica 
media, the descending colon being supplied by the colica sin- 
istra of the inferior mesenteric and the sigmoid flexure by 
the sigmoid branch of the same vessel. 


4 


840 FRANK E. BUNTS. 


The colic arteries run nearly parallel to the colon and 
at a short distance from it, supplying the gut by means of 
distinct groups of radicals which, when they reach the in- 
testine, divide into minute anastomotic loops, which may 
be readily seen in the accompanying drawing. The anastomo- 
sis is so free that it would almost seem as though a very 
considerable portion of the mesentery might be separated 
from the gut and yet its vitality remain practically unim- 
paired if the separation were made close to the gut, that is, 
through the radicals and not through the colic vessels them- 
selves. As will be seen, the arterial supply of the colon 
differs very much in its right-angled distribution from the 
mesenteric to the small intestine and it is to this difference, 
sc it seems to me, that we may attribute the very different 
results we get in the treatment of separation of the mesentery 
in the two guts. 

In order to demonstrate the viability of the colon when 
separated from its mesentery, the following experiments 
were performed. 


Experiment No. 1.—A large male mongrel, weight about 135 pounds. 
Ether anesthesia. Incision through left side of the abdomen, about 
two inches long. The large intestine was drawn out of the wound 
and about six inches was deprived of its blood supply, by cutting 
between a double row of sutures near the mesenteric border. Care 
was taken to avoid the large longitudinal blood-vessel in the mesentery. 
The mesentery was then resutured to the intestine in as nearly the 
same place as it formerly occupied as possible. The part of the in- 
testine corresponding to the area whose blood supply had been disturbed 
remained dilated, the rest of the intestine was sharply contracted. The 
following day the dog was in excellent condition, appetite good, on the 
second and third days he seemed sick, temperature, pulse and respiration 
increased, no appetite and nauseated. From this time on, he slowly 
improved until the fourteenth day he was apparently as well as ever and 
continued in excellent condition until the end of the seventh week when 
he was killed with chloroform and an autopsy performed. The omentum 
was adherent to the peritoneum and there were small adhesions between 
the mesentery of the small intestine and the wall of the descending 
colon. The region of the descending colon, whose blood supply was 
cut off, was slightly more constricted than the rest of the descending 
colon. 

Experiment No. 2.—A white, male bull dog, very large and heavy. 
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Weight 80-90 pounds. Fine condition. Ether anesthesia. The same 
technic and methods were employed as before, care being taken to avoid 
the colic artery. The operation went along very smoothly, there was 
no hemorrhage at all. At least three inches of mesentery was separated 
from the descending colon. After the ligation there was moderate dilation 
of the colon deprived of its blood (or nerve) supply, as in the other 
experiments. This dog suffered apparently no effects from the operation 
except loss of appetite on the second day, the rest of the time he ate 
and drank as usual and was playful and good-natured. He was allowed 
to live 50 days, when he was killed with chloroform. Autopsy: The 
area of the descending colon, the blood supply of which was ligated, 
is slightly more dilated than the rest of the gut. In this region the 
small arterial vessels which form loops around the gut are more numerous 
and larger in calibre than the vessels further up in the normal part of 
the descending colon. This specimen was injected and removed and 
was the one from which the accompanying drawing was made. 

Experiment No. 3.—A very large, brown, female mongrel. In fine 
condition. Weight, 70 pounds. Ether anesthesia. The usual technic, 
as detailed in the previous experiments was employed. About four 
and a half inches of the descending colon was separated from the 
mesentery, no hemorrhage occurred. The blood supply to the intestine 
did not appear as good as usual. The colic artery was not ligated. The 
intestine was sutured back to the mesentery with black linen thread. 
This animal suffered very little from the operation aside from a slight 
diarrhcea on the day following. From that time on it ate and drank 
well, was good-natured and gained quickly in weight and strength. It 
was allowed to live for 50 days and was then killed with chloroform. 
Autopsy: There were no adhesions in the abdominal cavity of this dog. 
The operated area was slightly constricted. There were not as many 
nor as large arterial loops as normally present in this area. 

Experiment No. 4.—Male, white mongrel in good condition. Weight 
about 20 pounds. Ether anesthesia. Through a lateral abdominal in- 
cision and in the same manner as previously done, fully four inches of 
the descending colon was separated from its mesentery and resutured 
back again. Eight groups of vessels leading to the colon were thus 
tied and cut. The colic artery was not touched. The portion of gut 
whose blood supply was thus affected became a dusky red color and 
dilated just a small amount. There was no hemorrhage in connection 
with the operation. The dog was very quiet during the first day after 
operation and would neither eat nor drink but from that time on he 
acted as usual except possibly more quiet. At this date, April 14, he 
is well and lively and no autopsy is to be made. 

Experiment No. 5.—Male, black mongrel in good condition, Weight 
about 20 pounds. Ether anesthesia. Operation (Mar. 7, 1910): Through 
a lateral abdominal incision, with the same technic as previously em- 
ployed, as much as possible of the descending colon was separated from 
its mesentery and resutured back again in as nearly the same position 
as possible. Probably as much as 12 inches were separated, even en- 
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croaching on the transverse colon. The colic artery was spared but 
the vessel coming from the pelvis was tied. There was some hemorrhage 
but not excessive. March 8th,—The dog does not appear very ill. Walks 
around and drinks water freely. Temperature 101.2°. March 9th,— 
Not quite as well to-day, but does not look or seem inactive. Drinks 
water greedily. Temperature 102°. March toth—The dog is very ill. 
Lies quietly in his kennel and will not get up or eat. Temperature 
101°. Died during the night. Autopsy (March 11th): The incision 
is clean. On opening the abdominal cavity there was a dark, bloody 
serum about 3 or 4 ounces in amount. There was no evidence of a 
plastic peritonitis nor any adhesions between any parts of the abdominal 
cavity. The entire descending colon which was separated from its 
mesentery was black and friable. The necrosis extended to within 
three-fourths of an inch of the limit of the suturing on the transverse 
colon. Below it was necrotic as far down as the rectum. 

Experiment No, 6—A male mongrel, weight 20 pounds. Ether 
anesthesia. The procedure was the same as in the first experiment. 
There was considerable hemorrhage from near the mesenteric border of 
the intestine, and the colic artery was accidentally ligated. Four or 
five inches of the large intestine (the descending colon) was deprived 
of its blood supply by ligating and cutting through the mesentery. This 
area was then resutured to the gut. The same phenomena were noted 
as in the first experiment,—the part of the intestine whose blood supply 
had been disturbed remained dilated, the rest of the intestine was 
sharply contracted. At the end of the first day the dog was in fair 
condition but soon became sick with rise in temperature to 103°, 
vomiting and diarrhoea, dying at the end of 18 hours. Autopsy: There 
is a slight seropurulent discharge from the incision, and a small amount 
of pus at the lower end of the wound. The skin, muscle and peritoneal 
sutures held firmly. On opening the peritoneal cavity, there was no 
fluid or pus, but everywhere in the region of the operative procedures 
there was a local adhesive peritonitis, the rest of the abdominal cavity 
showed no marked signs of peritonitis and the intestines are of normal 
color and are not injected. The portion of intestine corresponding to 
the severed mesentery is widely dilated, and of a very dusky red color 
bordering on black. The colon above this area quickly gives way to 
normal intestine, and the blood supply is intact; below the sutured 
area, however, there is no distinct line of demarcation, but the intestine 
remains partly dilated even as far down as the rectum and is of a 
dark red color. One loop of small intestine and the contracted bladder 
is quite firmly adherent to the gangrenous descending colon. The 
omentum was slightly adherent to the large intestine at the site of 
the operation. 

Experiment No. 7—A male, rough Irish terrier. Weight 26 pounds. 
Ether anesthesia. Same technic and procedures as in Experiment 1 and 2. 
About 6 inches of the descending colon was ligated off from its mesentery 
and sewed back on again in as nearly the same place as_ possible. 
There was much hemorrhage from near the gut. The colic artery was 
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ligated. The portion of the colon whose blood supply was ligated 
remained very much dilated, while the rest of the intestine was con- 
tracted. At the end of the first day, the dog was in good condition, 
this, however, was followed by bloody diarrhea and vomiting, tem- 
perature 103.2°. On the third day the dog seemed in fine condition, 
eating and drinking well and quite active. On the fourth day he began 
to fail again and died on the fifth. Autopsy: The abdomen is distended 
and fluctuant. The incision is swollen. On cutting the skin sutures, 
a large amount of gas and a thin, purulent fluid poured out from the 
abdominal cavity through a hole about the size of a pea. On opening 
the peritoneal cavity further, about a pint of the same thin, foul- 
smelling pus was taken out. There was a general exudative and plastic 
peritonitis of the entire abdominal cavity, with the adhesions quite firm 
in some areas. The omentum was everywhere deeply injected, red 
and very friable. The part of the descending colon where the mesentery 
was ligated and resutured to the intestine, was swollen to the size 
of a large lemon, and very black in color and infiltrated with gas. 
The sutures had sloughed out and at the mesenteric border there was 
a hole into the intestine about half an inch in diameter through which 
the intestinal contents poured. Above this sutured area not more 
than a half or three-quarters of an inch, the intestine was sharply 
contracted. Below the sutured area the colon was partly dilated even 
down as far as the rectum, and was dark red in appearance but not as 
black as the part of the intestine directly corresponding to the sutured 
area. There was no distinct line of demarcation to normal colon. There 
was a large hole in the mesentery in the region of the suturing. The 
mesentery was very friable and easily torn. 


SEPARATION OF THE COLON FROM ITS MESENTERY WITHOUT RESUTURE., 


Experiment No. 8 (Feb. 3, 1910).—A white and black male mongrel 
in good condition. Weight about 32 pounds. Ether anesthesia. Same 
general technic and plan of operation as before. The colic artery was 
carefully avoided. Between double rows of black linen ligature about 
6 to 8 inches of the mesentery of the descending colon was divided and 
gut replaced in the abdominal cavity without resuturing to the descend- 
ing colon. February 4th—The dog is walking around quietly. Drinks 
water eagerly. Temperature 102.1°. February 5th,—Evening temperature 
104.1°. Vomited greenish fluid. Took to his bed. February 6th,— 
Temperature 105.2°. Vomited freely. Drank a great deal of water. 
Will not get out of his bed and is very ill. Died during the morning. 
Autopsy: There is an infection of the wound. General peritonitis 
present. The portion of the descending colon which was separated 
from its mesentery was necrotic. 

Experiment No. 9 (Feb. 12, 1910).—White male bull dog in good 
condition. Weight 30 pounds. Ether anesthesia. The descending colon 
was separated from its mesentery for about 6 inches and dropped back 
into the abdomen without resuturing the mesentery to the gut. The 
colic artery was not disturbed. There was severe hemorrhage from 
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near the gut. After the ligation of the blood vessels the gut remained 
dilated. The dog did not seem to recover from the anesthetic for 
about 12 hours, February 13th—The dog is feeble on his feet and 
appears very weak. He drank freely of water. February 14th,—The 
dog died just after midnight. Autopsy: In the region where the 
blood vessels were ligated the gut was black and gangrenous and 
greatly dilated. There was a general peritonitis. 

Experiment No. 10 (Feb. 17, 1910).—Male mongrel, condition good. 
Weight 22 pounds. In the same manner as previously done, 10 cm. 
of the descending colon were separated from its mesentery and not 
resutured to the intestine. February 18th,—Condition fair. The dog 
drank water. He is rather stiff in the hind legs. Temperature 102.2°, 
pulse 156, respiration 12. February 19th,—Condition poor. The dog 
is very weak and cold. Appetite poor. Temperature 99.2°. Pulse 88, 
respiration 12. February 20th—Found the dog dead at 10.45 A.M. 
Autopsy: There is a general peritonitis with a moderate amount of 
effusion. The small intestine and the mesentery are injected and red. 
There are slight adhesions at the site of the operation, between the omen- 
tum, large and small intestine. The descending colon is greatly dilated at 
the seat of the operation and black and gangrenous in appearance. 
It is very soft and breaking down at the mesenteric border. There 
are no signs of any blood supply in the region resected. 


SUMMARY OF EXPERIMENTS. 


A. Separation of the mesentery from the colon without 
injury to the colic artery proper and resuture, Cases I to 5,— 
four recoveries, 1 death. 

B. Separation of mesentery from the colon with ligature 
of colic artery and resuture of mesentery to gut, Cases 6 and 
7,—both died. 

C. Separation of colon from mesentery without resuture, 
Cases 8, 9 and 10,—all died. 


CONCLUSION. 


In the five cases in which the mesentery was separated 
from the descending colon for distances varying from three 
to twelve inches and then resutured, four lived, the one that 
died being that in which twelve inches of the mesentery was 
removed and, in the dog, this represented nearly the entire 
length of the colon. The number of cases is small, it is 
true, but the recovery was so uniformly good, so devoid of 
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complications and free from omental adhesions as to make 
it seem unnecessary to make more in order to come to a 
reasonable conclusion. Especially is this true in view of the 
fact that in the remaining five cases in which the mesentery 
was not resutured to the gut in three cases, and the colic 
artery tied in two, all died. 

Just what length of gut might safely be separated from 
its mesentery and resutured in the human being cannot of 
course be definitely stated. In the one case reported it was 
about eight inches. The greater length of the colon and 
larger vessels supplying it in man make it probable that the 
average safe length would be somewhat greater than in the 
dog. 

The accompanying drawings (Fig. 1) show the elaborate 
anastomosing arterial loops of a section of the descending 
colon of a dog after it had been separated and resutured and 
the dog allowed to live fifty days. It would seem as though 
the anastomosis of the minute vessels in the colon was so great 
that a considerable portion of the gut should live even if 
entirely stripped of its mesentery. Judging from the three 
experiments above reported, in which this was done, such 
is not the case. The little additional nutrition obtained from 
the resutured mesentery seems to be necessary to insure the 
safety of the gut. 


CONGESTION OF THE LOWER LOBE OF THE RIGHT 
LUNG AN EARLY SYMPTOM IN APPENDICITIS.* 


A CLINICAL NOTE, 


BY JOHN B. ROBERTS, M.D., 
OF PHILADELPHIA. 


SoME clinical experiences have led me to believe, within 
the last year, in the possibility of acute inflammation of the 
appendix being the direct cause of an immediate secondary 
congestion of the lower part of the right lung. The occa- 
sional similarity in early symptoms of right side pneumonia 
and appendicitis has been appreciated for years by both sur- 
geons and physicians. So far as my knowledge goes, how- 
ever, the explanation of this similarity by attributing the lung 
lesion to the influence of a pre-existing inflammation of the 
appendix of a few hours duration has not been given much 
attention. 

It must be realized that I am not now referring to the 
pleuritic and pneumonic inflammations, which may arise in the 
thorax from septic processes during the late stages of appen- 
dicitis, with or without an associated subdiaphragmatic in- 
flammation. This note, which possibly may be founded on 
insufficient premises or inaccurate observation, is meant to call 
attention to a moderate impairment of percussion resonance 
and a slight roughness in the character of the vesicular mur- 
mur, which, I think, I have noticed at the base of the right 
chest posteriorly in some patients, who have subsequently 
developed decided evidences of appendicitis, and in whom 
the pulmonary congestion, or atelectasis, has then disappeared. 

It is conceivable that a simultaneous circulatory disturb- 
ance might arise in both the lung and the appendix from 
the infecting organism finding at the same moment a nidus 


* Read before the American Surgical Association, May 3, 1910. 
846 


LUNG CONGESTION AND APPENDICITIS. 847 


in each. Under these circumstances the left lung would be 
perhaps as often the site of the suspected pulmonary con- 
gestion as the right, unless the venous and lymphatic currents 
render the right lung more vulnerable. If, however, the right 
side of the chest is more likely to be the seat of unusual blood 
stasis, when appendicitis and pulmonary congestion coexist, 
it would appear reasonable to at least suggest a reciprocal 
relation. 

It is not impossible that when the appendicitis, the assumed 
cause of the pulmonary symptoms, rapidly subsides, the 
induced congestion of the lung disappears. This may result 
from lack of severity in the appendicitis or its rapid cure by 
efficient medical or surgical treatment. On the other hand, 
if the congested lung has become a place of lowered resistance, 
it might, despite the amelioration of the appendix lesion, 
furnish soil for mycotic processes; and thus the patient 
develop the symptoms and perils of a pneumonia or pleuro- 
pneumonia. Then the clinician’s attention would be focused 
on the thoracic process and the mild or cured appendicitis be 
overlooked or forgotten. 

An explanation of the congestion of the right lung, which 
I venture to suggest, is that perhaps the painful appendix 
causes the right half of the diaphragm to be less active in 
respiration. In this spasmodic rest of the diaphragm other 
respiratory muscles on the right side may join. The pulmonary 
congestion, if it really be a clinical entity, perhaps occurs only 
when the tip of an inflamed appendix lies above the caecum 
towards the liver. For aught I know cholecystitis may induce 
a similar atelectasis or imperfect expansion of lung tissue, lead- 
ing to congestion. A somewhat similar thoracic lesion is found 
in perinephric inflammation at the upper pole of the kidney, 
which was discussed by me in this Association some years 

As a tonic rigidity of a limited area of the anterior ab- 
dominal muscular wall is characteristic of appendicitis, a 
similar local muscular immobility may be assumed to occur 
in the superior abdominal wall, which is the diaphragm. 
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In my early professional life I had, as assistant in a 
medical dispensary and later as attending physician to a 
college hospital, much liking for the study of physical diag- 
nosis; but I realize that my recognition of physical signs in 
the chest is now less worthy of confidence than it would have 
been had my attention been confined to medical practice 
instead of being diverted to surgery. I hope, therefore, that 
my colleagues, both medical and surgical, will look upon this 
communication as suggestive, rather than conclusive. If ap- 
pendicitis or other intra-abdominal inflammations are really 
accompanied at times by a right or left pulmonary congestion 
otherwise absent, we have the benefit of an additional localizing 
symptom for determining the existence of obscure abdominal 
lesions and perhaps for fixing their site. 

In support of the possibility of the correctness of my 
reasoning it may be said that within a few days I have found 
indications that other clinicians have recognized a possible 
etiological relation of appendicitis to pneumonia and pulmo- 
nary congestion. These studies and investigations were un- 
known to me when some months ago I proposed this discussion 
at this meeting. 

The similarity of the early symptoms of pneumonia on 
the right side and appendicitis has long been recognized as 
a clinical fact. The appendix has been removed by surgeons 
when the patient was suffering with incipient pneumonia and 
not from inflammation of the appendix. In some of these 
instances the subsequent revelation of a pneumonia or a pleuro- 
pneumonia may have been attributed to the ether anesthesia or 
to postoperative exposure to cold. The converse is true; and 
cases of appendicitis doubtless have been treated as acute in- 
flammation of the right lung. Valuable time thus may have 
been lost and an early successful removal of the inflamed 
appendix been neglected. 

Dr. M. H. Fussell has stated ? that the acute pain which 
accompanies the pleurisy of pneumonia is often referred to 
the epigastrium or the right iliac fossa, and is frequently 
accompanied by muscular resistance in the appendical region. 
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These signs and symptoms will often, according to Dr. Fus- 
sell, deceive the elect. He mentions a patient sent to hospital 
with symptoms of appendicitis, in whom consolidation of the 
right lung was found. The subsequent developments were 
those of a typical pneumonia. The possibility of a coexistent 
appendicitis of a mild grade cannot be excluded, however, 
from this clinical history, because no operative inspection or 
histological study was made of the appendix. The patient’s 
unopened abdomen concealed it. 

Deaver says* that in pulmonary diseases the abdominal 
rigidity is easily overcome and the iliac tenderness is not 
marked, if palpation is made with the palm of the hand 
rather than with the finger tips. This is not the case in 
appendicitis. He refers to Guinou’s (Guéneau?) observation 
that deep but gentle pressure with the palm causes cessation 
of the pain at McBurney’s point, if the affection is thoracic. 
This differential test of Guéneau would seem to indicate that 
the pain in the iliac region, occurring in pulmonary inflam- 
mation, is reflected through the intercostal or other spinal 
nerves. 

Kelly * speaks of pleuritis as the most frequent thoracic 
complication of appendicitis; and states that the presence of 
the abdominal affection may make the pleural symptoms ob- 
scure. He further remarks that thoracic pain is a not in- 
frequent symptom of appendicitis and is in many instances a 
purely reflex phenomenon conveyed by the intercostal nerves. 

An important contribution to the reciprocal relation of 
pneumonia and appendicitis is that of Brewer mentioned by 
Deaver. A patient, who had experienced several attacks of 
what was considered to be appendicitis, was on a later occasion 
recovering from pneumonia. He suddenly had pain in the 
right inguinal region, which was followed by symptoms of 
general peritonitis. The patient’s condition was too serious 
to permit operation. Death occurred. An autopsy disclosed 
no trace of abdominal inflammation but a pneumococcus sep- 
ticemia was proved by bacteriological examination of the 
spleen and heart. I am not cognizant of the details of this 
33 
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clinical history and therefore cannot report on the physical 
signs of the chest or on the abdominal symptoms presented 
in the early attacks experienced by the man. 

Osler mentions ® the occasional association of acute catar- 
rhal appendicitis with pneumonia, typhoid fever and other 
acute infections. 

Euziére under the title of pneumonic pseudo-appendicitis ® 
discusses pneumonia simulating appendix inflammation and 
gives a valuable bibliography. He reports two cases. I should 
say that each of his patients may have had both diseases as 
coexistent affections. The integrity of the appendix was not 
established in either case. In the first patient, cholangeitis 
was probably the abdominal disease rather than appendicitis. 
The infection, however, may have had a triple location in 
appendix, gall-ducts and lung. 

The transmission of the pain to McBurney’s point in 
pneumonia, Guéneau believes to be through the anterior per- 
forating branch of the twelfth intercostal nerve, which is 
distributed to the skin near the outer border of the great 
rectus muscle of the abdomen. 

A young man with lobar pneumonia without any previous 
disease presented symptoms of appendicitis. Abdominal sec- 
tion was done. The appendix seemed to be normal, but his- 
tological examination disclosed a slight thickening of the 
submucosa which was believed to be of old origin. This case 
is reported by Mirande and mentioned by Euziére. 

Digestive disturbances of various kinds are found in con- 
nection with pulmonary lesions. The intestinal canal may be 
the portal of entrance of other pulmonary lesions than tuber- 
culosis. If so, the very frequent occurrence of inflammation 
of the appendix would be likely to make that portion of the 
tube a place of easy entrance for infective organisms. Euziére 
believes that pneumonia with appendicular symptoms at the 
beginning of the thoracic inflammation is more frequent in 
children than in adults. 

Calmette, Vansteenberghe and Grysez have studied’ the 
intestinal origin of pneumonia and other inflammatory 
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infections of the lung both in man and the lower animals. 

Honck ® mentions cases in which there was a seeming 
causative connection between a chronic appendicitis and pul- 
monary symptoms. 

Marfan’s elaborate discussion® of pulmonary congestion 
and its causation contains many interesting statements relative 
to the subject in hand. They are somewhat irrelevant, how- 
ever, because of the well-known tendency of French writers 
to employ the term congestion to pathological states that 
English and American authors discuss as true inflammations 
of the lung. 

I, however, quote very freely and fully from Marfan’s 
text. He says that “ pulmonary congestion has been noticed 
in the course of gastro-intestinal affections, enteritis in chil- 
dren, strangulated hernia and hepatic colic. These pul- 
monary congestions have long been considered as of a purely 
reflex kind. It seems, however, that certain of them have 
a microbic origin; but the infection is perhaps not primary. 
It frequently follows a vascular disturbance of nervous origin. 
Some very careful experiments, in truth, showed Arloing and 
Morel that irritations, starting from the stomach, intestine 
or biliary passages, augmented considerably the tension in 
the pulmonary artery. This hypertension results from a vaso- 
motor disturbance of reflex origin. _ 

“ Demarquay and Carville have obtained in the dog intense 
pulmonary congestion after artificial intestinal strangulation. 
Roux has constantly observed grave lesions of the lung after 
intestinal strangulation. 

“Ledoux and Roux attribute the pulmonary lesions to a 
reflex induced by the painful irritation of the intestine. This 
reflex reaches the nervous centres through the splanchnic 
nerves and reacts by a centrifugal route on the vasomotor 
centre of the lung. The destruction of the intestinal sym- 
pathetic, that is the centripetal route of the reflex, or of 
the vagosympathetic, that is the centrifugal route, prevents 
the pulmonary lesions being produced after the intestinal 
strangulation. 
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“The vasomotor trouble secondary to the reflex starting 
either from the intestine or from another organ is not always 
sufficient to produce an appreciable pulmonary congestion, but 
it puts the organ in a condition of receptivity and micro- 
organisms are developed there more readily. It is thus that 
one can explain the pulmonary congestion which is developed 
in the course of strangulated hernia. This congestion appears 
to be dependent upon the colon bacillus, but it is only developed, 
without doubt, under the influence of the reflex pulmonary 
hyperemia produced by the irritation of the strangulated 
intestine. 

“The pulmonary congestion observed in children afflicted 
with severe enteritis starts either from the colon bacillus or 
different micro-organisms coming from without. The 
development of the colon bacillus can be explained by a 
previous vascular disturbance developed by a reflex route on 
account of the irritation of the injured intestine. 

“ Perhaps the toxic products, secreted in the intestine and 
passed into the circulation, are capable of causing a certain 
degree of pulmonary hyperemia which facilitates the de- 
velopment of the parasites. This hypothesis is obvious if 
reference is made to the observations of pulmonary conges- 
tions of the base of the lung in certain constipated chlorotic 
patients. 

“ Relying on these observations Duclos, of Tours, has pro- 
posed the theory of chlorosis from intestinal autointoxication. 
We know among other things that among the poisons of 
the intestine there is one, muscarine, which, inoculated into 
animals, as was done by Grossman, produces congestion of 
the thoracic viscera. This muscarine acts on the vasomotors 
of the lung and causes there an inhibitory disturbance. 

“ Guéneau de Mussy has described congestion of the right 
lung which accompanies hepatic colic; it is characterized by 
numerous fine crepitant rales, cough, fever and a thick ex- 
pectoration. 

“In his article on pulmonary congestions of nervous 
origin Barie recalls that Potain has noticed analogous cases 
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in which the congestion hyperemia was so marked that the 
patients had an expectoration of blood in the middle of the 
hepatic crisis. 

“The mechanism of these congestions is obviously the 
same as that which we have been forced to bring to light in 
connection with cardiopulmonary accidents consecutive to 
gastro-intestinal disturbances. According to Galliard it occurs, 
not from reflex congestion, but from mycotic congestion.” | 
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REMOVAL OF THE RECTUM FOR CANCER: 


STATISTICAL REPORT OF 120 CASES. 


BY WILLIAM J. MAYO, M.D., 
OF ROCHESTER, MINNESOTA, 
Surgeon to St. Mary’s Hospital. 


It is my purpose to review in this paper 120 resections 
of the rectum for cancer which were done in St. Mary’s 
Hospital, Rochester, Minnesota, between April 21, 1897, 
and December 31, 1909. Operations previous to this have 
been excluded because the data were insufficient from which 
to make the desired investigation. 

The number of cases is not large but as the results have 
been obtained under nearly identical conditions and by various 
methods of operation, the material furnishes some information. 


Total number of resections of the rectum for cancer in 
St. Mary’s Hospital (C. H. and W. J. Mayo) from 


April 21, 1897, to December 31, 1909.............00 120 

Perineal resection ......... II 
Perineal route.. < Quenu-Tuttle ............. 22 38 
( Harrison Cripps ........... 5 


Kraske: modified ......... 51 ) 


Posterior route. x 
Resection continuity ...... 5 4 


( 20 
Abdominal combined ~ Combined with permanent 26 


Operative Mortality —This includes all cases dying in the 
hospital following operation without regard to cause or length 
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Three deaths occurred from exhaustion more than 


four weeks after operation, one from pulmonary embolus, and 
one from apoplexy. 


Total number during 1908-09 .............20.-00000- 44 
( Lower 5 

Middle rectum ......... 5 

Entire rectum ......... 75 


Entire rectum and part 


Amount of bowel removed < eee 32 


Entire rectum, part of 
sigmoid, uterus, ovaries, 
tubes and part of vagina I 

| Rectum and prostate.... 2 


Total 


RESULT. 


Operated upon more than 5 years ago...............4.. 32 


well 


Alive and ! 2 abdominal (1 alive 934 years; I over 5 years) i 


2 perineal (1 alive over 9 years; I over 73% years) 


Operated upon more than 4 years ago.............. 41 
Alive and well (3 abdominal, 3 perineal, 2 posterior) 8 


Operated upon more than three years ago............ 60 
43 
Alive and well (4 abdominal, 3 perineal, 6 posterior).. 13 


Operated upon more than 2 years ago ............-- 82 
Operated upon more than I year ago...............000es 102 
82 


Operated upon less than I year ago .............-- 18 


a 
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I am indebted to Dr. E. C. Moore for his painstaking 
investigation in compiling the data as summarized above. 

It is an unfortunate fact that in the majority of instances 
cancer of the rectum is not recognized in time to obtain a 
radical cure. When one considers that such tumors are, as a 
rule, within easy reach of the examining finger, and that they 
may readily be inspected with the proctoscope, it indicates a 
lamentable carelessness on the part of the medical profession 
and gives point to the saying that most errors in diagnosis 
are due to careless methods of examination rather than to 
lack of knowledge. We were also impressed with the fact 
that nearly ten per cent. of the cases subjected by us to 
resection had been recently operated upon for piles, or had 
been subjected to a futile dilation with bougies for supposed 
stricture. 

Excluding the stomach, the rectum is the most frequent seat 
of cancer of the gastrointestinal tract. The relative propor- 
tions are shown in the following table. 


Tora NuMBER OF CASES OF CARCINOMA OF THE GASTROINTESTINAL TRACT 
SEEN IN THE CLINIC aT St. MaAry’s HosPITAL DURING THE YEARS 1908-09. 


| Radical | Palliative | E*Plora- | 


| 

operation. | operation. | 

ere 78 45 | 74 Igt 387 
Small intestine......... 2 3 

| 

Large intestine......... 40 15 8 | 6 69 
44 3 45 g2 
551 


The anatomical situation of the rectum is such that the 
technical difficulties of a radical operation are very great, and 
the means of approach, especially to the middle and upper 
portions, are indirect and difficult. The main arterial supply 
of the rectum is derived from the inferior mesenteric artery, 
which, after it crosses the left common iliac, becomes the 
superior rectal artery. At the upper border of the third sacral 
vertebra which marks the beginning of the true rectum, the 
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rectal artery divides into the right and left hemorrhoidals. 
The middle hemorrhoidal arteries arise separately or jointly 
with the vesical arteries from the anterior division of the in- 
ternal iliac arteries, and are of much less importance. The 
inferior hemorrhoidal arteries are derived from the internal 
pudic and are of still less importance. The lymphatics follow 
the blood supply upward to the deep lumbar chain of glands. 
The lower inch and a quarter of the rectum is derived from 
the proctodzeum and on this account the lymphatics in the 
inguinal region are liable to be infected in rectal carcinoma 
which involves the anus. 

While it cannot be said that too much attention has been 
paid to the lymphatics in carcinoma of the rectum, it can be 
truthfully asserted that too little attention has been given to 
the local extent of the disease. In our experience inoperable 
conditions, as a rule, have been due to hopeless local extension 
rather than to lymphatic metastasis. I could go further and 
say that I have seen more cases in which embolic carcinoma 
of the liver has been the contraindication to excision of a 
locally removable disease than has irremovable glandular 
metastasis. 

Hartwell collected records of 50 patients operated upon 
by seventeen New York surgeons and found that local return 
was the rule in all the cases which were not cured. It is evident 
that more extensive and perfect methods are needed of remov- 
ing actually involved structures; and it is just here that the 
greatest difficulty is encountered, especially in the male. The 
bladder, prostate, urethra and seminal vesicles seriously limit 
the extent to which dissection can be carried, which accounts 
for the higher mortality and smaller percentage of cures in the 
male as contrasted with the female. 

Of the 120 cases, 63 were males with 11 deaths, and 57 
females with 9 deaths. Of the 60 cases operated upon more 
than three years ago, there were 29 males and 31 females. 
Of the 13 alive and well, five were males and eight females. 

Sepsis was the cause of the highest percentage of operative 
mortality. The rectum contains the most virulent organisms 
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at all times. As pointed out by Hochenegg, the feces in the 
fluid state are not only filled with bacteria, but are mechan- 
ically difficult to control and he therefore advises clearing out 
the intestinal tract at least 48 hours before operation, allowing 
the intervening time to enable the intestines to become quiet. 
For the same reason Kammerer and others, advise a pre- 
liminary and usually a permanent colostomy in order that the 
lower fragment may be cleansed and freed from fecal con- 
tamination before the radical operation, which is made one 
or two weeks later. 

A great many surgeons practice closure of the anus with 
circular sutures and take every precaution to prevent leakage 
during operation. Peck has made a valuable contribution to 
the technic in advising temporary closure of the proximal 
bowel after operation. The closed end of the stump is 
fastened into the anal space and left closed for 48 hours or 
more until union takes place. In some of our cases union was 
primary, two patients leaving the hospital three weeks after 
extensive resection with completely healed wounds and with 
moderate muscular control. 

If catharsis had not been used for at least 48 hours before 
operation it was surprising how long complete obstruction 
could be maintained without great discomfort to a patient who 
had been kept on a diet of albumen water, broths, etc. In one 
case, a woman, we were able to maintain complete closure for 
seven days, and complete closure for three, four and five days 
was not uncommon following operation. 

The question of interference with function after resection 
is very important and it is a serious drawback to the majority 
of methods in use. For carcinoma above the middle rectum, 
Blake prefers a permanent colostomy. His reasons for this 
are based upon sound principles and have the merit of enabling 
the most radical treatment of the local disease. Weir, Maun- 
sell, Tuttle and others prefer to follow some modification of 
the Quenu method, which, in the high cases at least, does not 
require a sacrifice of the group of muscles which give control, 
and even if this control is not perfect it is much more satis- 
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factory than a permanent colostomy. It frequently happens 
that the muscular control is inefficient and unsatisfactory, and 
especially as contrasted with the sacral anus, a permanent 
colostomy is preferable. We have always made a careful 
statement of facts and conditions to the patients, obtaining 
their consent to whatever might appear necessary at the time 
of operation, and after the removal of the growth we have 
made the best disposition possible for function. 

The 120 cases have been divided into three groups which 
have been classified according to the means of approach into— 
(1) perineal operations; (2) posterior operations of the 
Kraske type; (3) abdominal operations of the combined type. 
Up to the present time we have not chosen any one operation 
to which we unhesitatingly give preference in all cases. In 
making a choice of operations we are influenced in individual 
cases by the situation of the tumor, age and general health 
of the patient, and especially as to whether there is a great 
quantity of adipose tissue. The abdominal method in the very 
obese, especially males, is attended by a considerable mortality, 
much higher than with the employment of either the perineal 
or the posterior route. 

Perineal Operation.—In doing the perineal operation we 
have found the exaggerated:lithotomy position the most useful. 
Cancers which lie in the muscular canal of Symington, 1.e., 
lower one and one-fourth inches of the rectum, are most 
satisfactorily dealt with by the Harrison Cripps operation. 
The distinguished originator of the method has reported a 
large number of cases in which it has been employed in operat- 
ing upon cancers of the rectum in various situations, and has 
shown good results. In our experience, which has been limited 
to five cases within the last three years, the functional result 
was extraordinarily good, considering that the entire muscular 
apparatus was removed in all of them. The essential idea 
as regards the operation is the removal of the rectum to 
a point well above the seat of the disease including the 
muscles, fat and surrounding tissue, making no attempt to 
draw the end of the bowel down. If the peritoneum is 
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opened during the operation, it is closed at once. Sometime 
in the third week dilation with bougies is commenced and 
kept up for a few weeks. The sigmoid trap is fortunately not 
disturbed and the long cicatricial canal which is formed gives 
something approaching control. 

For cancers above the levator ani muscle, but within easy 
reach of the examining finger, the perineal operation of the 
Quenu-Tuttle type has given us the best satisfaction. Patients 
who were in wretched physical condition from ulceration and 
hemorrhage have, as a rule, made good recovery after this 
method and often a very fair degree of muscular control 
has been obtained. In the female this operation may be 
applied to high tumors, as the uterus and vagina protect the 
bladder, ureters, etc. In the male, tumors which lie in the 
middle and upper part of the rectum are so closely associated 
with the bladder, prostate, seminal vesicles and ureters that 
the posterior route enables the dissection to proceed under 
better inspection than with the perineal method. 

The Quenu-Tuttle operation is particularly applicable to 
those tumors which lie in the middle rectum above the levator 
ani muscle. The anus is closed with a purse-string suture 
and an incision made through the muscle plane which begins 
at the anus, cutting through the external sphincter and extend- 
ing to the coccyx, which is removed if more room is needed. 
With the fingers the entire hollow of the sacrum is swept free 
from glands and fat and a gauze pack introduced temporarily. 
The levator ani and associated muscles are now cut free from 
the rectum, and the rectum itself freed from its anterior 
muscular association and drawn backward. The dissection 
is deepened through the perineum anteriorly until the peri- 
toneum is reached and opened. In the male, during this 
anterior dissection, a sound should be kept in the urethra to 
prevent injury. A gauze pack is now placed in the peritoneal 
cavity and the rectum well freed anteriorly and posteriorly 
until it hangs by a lateral band on each side, much as the uterus 
is held by the broad ligaments. Heavy crushing clamps are 
now placed upon each side grasping these lateral attachments 
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close to the pelvis wall. The rectum is cut free and drawn 
down and by making its lateral peritoneal reflections taut and 
dividing them, it is not usually difficult to draw out the entire 
rectum and part of the sigmoid with all of the glands and fat 
attached. ‘he lateral clamps are removed, the bleeding ves- 
sels ligated and the peritoneal cavity closed anteriorly by a few 
catgut sutures, and after tying the proximal sigmoid the rec- 
tum is cut away, the stump sterilized with the actual cautery 
and drawn down into the muscular space. The sigmoid should 
be sufficiently free from tension to allow it to take the natural 
curve of the sacrum, as recommended by Hartmann, and 
the closed stump allowed to project at least one inch beyond 
the anal margin. The stump is rather loosely attached to the 
muscles which are not completely closed posteriorly. 

Posterior Operation.—In the posterior operation we have 
practically given up removing any part of the sacrum. If 
the coccyx is removed, an incision along the side of the sacrum 
gives nearly as good exposure and much more rapid healing 
of the wound following operation. We have found it most 
satisfactory to place the patient on the table face downward in 
the Trendelenburg position. In this posture, hemorrhage is 
much diminished because of the pelvic elevation and when 
the peritoneal cavity is opened the pelvis is automatically 
freed of intestines and a splendid view of the operative field 
afforded. As mentioned already, we seldom do this operation 
except in the male. Kammerer makes a preliminary permanent 
iliac colostomy, and ten to fourteen days later he dissects the 
rectum by the posterior route closing the proximal end of 
the bowel completely by suture. As contrasted with the sacral 
anus this gives the better functional result. 

Combined Abdominal Operation.—This is undoubtedly 
the operation of choice in the large majority of cases of 
cancer in the upper part of the rectum, and also in selected 
cases of low rectal cancers. This operation has the great 
advantage of enabling proper examination of the upper limits 
of the growth and for lymphatic metastasis, and especially 
to note whether the liver is free from disease. However, in 
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the very fleshy subject, especially the male, it is an operation 
attended with considerable mortality. Undoubtedly as in- 
creased experience and improved technic make the operation 
easier and safer, it will become the method of choice. At 
the present time, however, with the greater number of patients 
reaching us at a stage of the disease when cure is doubtful 
under any treatment, the perineal and posterior routes being 
safer, have a field of usefulness. It will be noted in our 
Statistics, that the perineal and posterior routes have furnished 
as high percentage of three, four, and five year cures with a 
lower mortality than the combined abdominal route. It is 
more than ten years since we first began to use the combined 
abdominal method. In twenty of our cases the operation 
was completed by drawing the stump of the sigmoid down 
into the anal space. In six cases a permanent colostomy was 
done. I believe our mortality would have been smaller and 
the functional results just as good had we made permanent 
colostomy oftener. 

Hartmann has recently called attention to the work of 
Sudec and Archibald, showing the anastomotic loop between 
the sigmoid arteries and the superior rectal. Hartmann demon- 
strated by dissections that this vascular anastomosis lies just 
below the promontory of the sacrum. He emphasizes the 
fact that division of the inferior mesenteric artery just above 
the promontory insures vascularization of the sigmoid so 
that it may be safely drawn down into the anal space, whereas 
division of the artery below the point of anastomosis en- 
dangers the circulation. 

The abdominal route certainly permits better glandular 
dissection, but the perineal and posterior routes must, in 
any case, be used for the removal of the actually diseased 
structures. The abdominal operation is simply one step in 
the more thorough eradication of the local disease which must 
be reached from below or behind, and is not a substitute 
for them. 
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CHORIOCARCINOMA.* 


REPORT OF A CASE OCCURRING IN A PATIENT WITH AN INFANTILE UTERUS. 


BY ALEXANDER PRIMROSE, M.B., C.M. (Edin.), M.R.C.S. (Eng.), 
OF TORONTO, 
Surgeon to the Toronto — of Clinical Surgery 

Tumors variously described in individual instances as 
chorionepithelioma, deciduoma malignum, syncytioma maligna, 
etc., have hitherto been considered as overgrowths of chorionic 
villi. They invade the blood sinuses of the uterine wall, and 
then rapidly disseminating, present the clinical picture of great 
malignancy. 

A neoplastic growth of this character may occur after 
normal pregnancy when it has been looked upon as being due 
to a persistence of a part of the placental tissue which takes 
on malignancy. In addition, however, it may follow mis- 
carriage or it may make its appearance after the removal of 
a vesicular mole. In cases of ectopic gestation the tumor 
elements have been demonstrated in the gestation sac and have 
given rise to malignant growths. In 1903 Teacher published 
the results of an exhaustive study of chorionepitheliomata and 
his views have generally been accepted that they rise in con- 
nection with pregnancy and originate from the chorionic 
epithelium (or its forerunner the trophoblast) which is of 
fetal epiblastic origin. Schlagenhaufer had previously con- 
cluded that the tumors were teratomata and his view was no 
doubt strengthened by the fact that they undoubtedly occur 
from time to time quite apart from pregnancy, not only in 
the uterus but in the ovary and in other parts of the body: 
further they have been found in many recorded instances as 
growths of the testicle in the male. The two views are not 
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altogether antagonistic because the teratoma is considered as 
arising from an included ovum and the chorionic epithelio- 
matous tissue developing in connection with this may give 
rise to the tumor. In recording ten cases primary in the ovary 
which he had collected from the literature Bonney emphasizes 
the fact that they were in most instances associated with 
teratomata, e.g., a dermoid cyst containing hair, teeth, and 
bone. A case of chorionepithelioma primary in the ovary 
is reported recently by Fairbairn. The literature contains 
records of similar tumors in other organs of the body, thus 
they have been described in individual instances in the retro- 
peritoneal tissue, in the omentum, in the bladder, in the liver, 
the anterior mediastinum and in the brain, in these cases 
the growth was considered as primary. In a case of a man 
aged 24 recorded by Ritchie a chorionepithelioma existed in 
the anterior mediastinum associated with a dermoid cyst. 
There were secondary growths in the lungs and liver. Cruick- 
shank and Teacher have recently reported a tumor of the 
liver simulating chorionepithelioma. In this case there was 
one large primary growth in the liver and many secondary 
nodules in that organ with secondary growths also in the 
lungs and in the lymph-glands in the portal fissure. Although 
the primary growth both macroscopically and microscopically 
resembled chorionepithelioma, the microscopic characters of 
the secondary growths in the lymph-glands were of glandular 
type with columnar cells and this was held to indicate that 
the growth was glandular and possibly had its origin from 
the larger bile ducts. The authors concluded that the primary 
growth was probably a carcinoma in spite of the resemblance 
to chorionepithelioma. If this view is correct it is possible that 
it explains many doubtful cases of supposed chorionepithelioma 
of teratomatous origin which were really carcinomata. 

The literature on chorionepithelioma is very extensive. 
The interest attached to a study of this neoplasm and which 
has stimulated so much research is chiefly on account of the 
many difficult biological problems which arise in connection 
with it. Its origin from the chorionic epithelium may be con- 
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sidered as proven beyond a doubt and the writer does not 
intend to refer in this paper to the data upon which proof of 
this fact as to origin has been arrived at: the argument is 
logical and conclusive as may be appreciated by such papers as 
those of Marchand, Teacher, Bonney, Ewing, and others. The 
histological study of these neoplasms has demonstrated the 
fact that a number of varieties exist and this fact considered 
along with the circumstance that its clinical course also 
presents great variation makes it necessary to inquire as to 
the possibility of differentiating these varied manifestations 
of chorioma in such fashion as to make the classification of 
practical value as a guide to prognosis and treatment. The 
importance of having such a classification exists in the fact 
that whilst many cases are of a high degree of malignancy 
and demand early and radical measures to preserve life, there 
are others of a comparatively benign type which are amenable 
to simple forms of treatment and many even disappear spon- 
taneously. There is the danger on the one hand of performing 
an extensive and mutilating operation unnecessarily, or on 
the other, of delay in the performance of an early radical 
operation which alone can save life. 

The case which I now wish to record illustrates the most 
malignant type of chorioma, occurring in a young married 
woman, proceeding to a fatal issue with startling rapidity. 
The history of the patient is as follows: 


The patient, a married woman 30 years of age, had con- 
sulted a physician because of amenorrhcea. There was a history 
of menstruation having occurred when she was sixteen years 
of age but on no other occasion. Examination determined the 
fact that the uterus was infantile; no further abnormality was 
discovered. Three years subsequently she again consulted the 
same physician because of some vaginal discharge, and with 
the belief at the time that she was menstruating. She had a 
slight amount of pain and discomfort. On examination it was 
found that the uterus was slightly enlarged beyond the normal 
size and was freely movable. She appeared to be in perfect 
health and there was no suspicion of any serious trouble. After 
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a lapse of four weeks she again consulted her physician be- 
cause of some pain and discomfort in the region of the pelvis, 
and in addition she was suffering from symptoms of obstruction 
of the bowels and vomiting. On examination it was found that 
the pelvis was occupied by a large tumor which was firmly 
fixed. The diagnosis was made of a malignant, rapidly grow- 
ing tumor and surgical aid was suggested. 

The patient had been a strong active woman and up to the 
present juncture had exhibited no signs whatever of ill health. 
Her mother died of cancer of the uterus at the age of 32. 

Operation was undertaken for her relief. The tumor was 
found occupying the pelvis and projecting considerably above 
the pelvic brim. The sigmoid flexure lay across its upper sur- 
face upon which it was flattened out and firmly adherent. The 
tumor had infiltrated the sigmoid mesentery and had somewhat 
extensively penetrated that structure and appeared upon its 
upper surface. On further examination it was found that the 
mass was firmly adherent in the lower portion of the pelvis and 
to the rectum posteriorly whilst the uterus and bladder seemed 
to be embedded in it. 

It was obvious that this mass was responsible for the pre- 
operative symptoms, and as a line of cleavage to the right of 
the tumor posteriorly was found it was determined to make 
an attempt to remove it, although it was quite obvious that a 
radical operation was out of the question, nevertheless, removal 
of the main portion would relieve urgent symptoms for a time 
at least and would give an opportunity for accurate examination 
of the growth for the purpose of determining its true nature. 
One very rapidly followed up the line of cleavage and enu- 
cleated the mass from the pelvis, separating it above the sigmoid 
flexure. Very free hemorrhage followed this procedure, both 
from the cavity and from the torn mesenteric vessels. 

On inspection of the field of operation one found that the 
right tube and broad ligament were fairly free and the tube 
could be traced down to what apparently was the fundus of the 
uterus, but at that point it became indistinguishable from tumor 
growth. A cortical portion of the tumor had obviously been 
left in the pelvis when the enucleation was completed. There 
was infiltration of the serous wall of the sigmoid flexure at 
several points. In fact as far as could be seen the whole of 
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the sigmoid was more or less invaded by the growth. In 
addition to this the uterus, bladder, and rectum with the left 
broad ligament were also involved. 

The patient survived the operation 7 weeks. During that 
time a fecal fistula developed, the bowel contents being dis- 
charged through the abdominal wound. The tumor recurred 
rapidly and finally its upper limit was 2 inches above the umbili- 
cus. Secondary growth in the liver was easily palpable but 
there was never any suggestion of deposit in the lung. She 
suffered surprisingly little discomfort, but before the fatal ter- 
mination became extremely emaciated. 

The pathological report received from Dr. O. R. Mabee was 
as follows: 


The tissue received for examination consists of an irregular mass 
of soft deep red hemorrhagic tissue which measures 10x9x7 cm. On 
section a few grayish-white bands of tissue irregularly scattered are 
seen, 

Histological Findings.—(Figs. 1 and 2.) The tissues were preserved 
in Formalin and Zenker’s fluid. Sections were stained with eosin and 
methylene blue and Mallory’s phosphotungstic acid hematoxylin. The 
general histological appearance is that of a hemorrhagic tumor scattered 
through which are solid masses of polyhedral epithelial cells with an 
occasional large multinucleated irregular deep-staining mass of proto- 
plasm. The hemorrhages occur widely distributed throughout the tissue. 
There is a fairly large number of vascular channels and an occasional 
lymph space which are walled by bands of the polyhedral cells. Irregu- 
larly scattered and closely related to the hemorrhagic areas mentioned 
above, are areas of degeneration and necrosis. Here the epithelial cells 
are crushed together, the nuclei are shrunken or have disappeared and 
the cell outlines are indistinct. The tissues adjacent to these areas 
show a moderate amount of inflammatory reaction and a fairly large 
amount of granulation tissue. 

The polyhedral or Langhan’s cells are well defined, and have a pale 
vesicular nucleus of relatively large size which is moderately rich in 
chromatin. The intranuclear network is well marked and the nucleus 
contains one or two nucleoli. Mitotic figures are fairly numerous. 
These cells generally occur in broad masses with little or no supporting 
connective tissue stroma. Scattered irregularly through these areas of 
Langhan’s cells are seen occasional syncytial masses. This syncytium 
is not found in the form of branching buds and there is the absence 
of villous formation. Teratomatous structures such as bone, hair, 
cartilage, etc., are also absent. Microscopical diagnosis, choriocarcinoma 
(Ewing). 
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According to statistics of Teacher the average age of 
individuals suffering from chorioma was 33 years and out 
of 169 patients, 6 were between 17 and 20, whilst 9 were 
between 51 and 55 years of age. The following table from 
the same writer gives an idea of the clinical history of 188 
cases collected from the literature. Two of the cases were 
not reported in sufficient detail, hence the slight discrepancy 
in the figures. 


| 
Preceding pregnancy Deaths | Recoveries of 

Hydatiform mole.......... 73 39 | 34 46.6 
59 38 | 20 33-9 
Confinement at term....... 49 39 Io 20.4 
ubal or ovarian.......... 7 5 | I Solite 

188 121 | 65 | 34.2 


Tumors of this type have occurred quite apart from preg- 
nancy and in my patient such was probably the case. 

The source of the cell elements forming the histological 
structure of these tumors is understood when we study the 
structure of the chorionic villi from which the tumor is de- 
rived. The villi first appear as short processes composed 
entirely of cells (trophoblast) derived from the fetal ecto- 
derm. These primary villi divide and as they do so a central 
core of connective tissue is developed. The cells which thus 
form the epithelial covering of the villus are arranged in two 
layers which are very sharply marked off from one another. 
The inner layer is made up of well-defined cells with a clear 
cytoplasm and with a large vesicular nucleus. These are the 
so-called Langhan’s cells, the outer layer which separates 
Langhan’s cells from the maternal tissues consists of a more 
or less continuous mass of protoplasm in which numerous 
nuclei are embedded. This constitutes the syncytium which 
stains deeply and from which loose masses may be budded off 
and, assuming a spindle or polyhedral type, may be found 
irregularly invading the maternal tissue as syncytial wander- 
ing cells. 
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The tumors contain in varying proportion syncytial cells 
and Langhan’s cells with certain transitional types. The 
neoplasm occasionally exhibits fully formed villi with the 
various elements normal to that structure presenting a char- 
acteristic histological arrangement. Metastases are common 
and the secondary growths present structural features similar 
to those exhibited in the primary. These secondary manifes- 
tations are most common in the lungs and in the vagina but 
they may also be found in the liver, kidneys and other organs. 
There is a relationship apparently between pathological 
processes resulting in a neoplasm and what may be looked 
upon as physiological activity. Thus Teacher in speaking 
of the trophoblast (that is the young chorionic epithelium) 
quotes an observation from Peters to the effect that these 
cells possess a striking power of growth and in respect to 
their physiological relations in the early stages of embedding 
the ovum (destructive effects on the enclosing zone) do in- 
deed manifest a destroying (malignant) action on the ma- 
ternal tissues. As Marchand puts it “ We have to deal with 
the fact that an embryonic tissue, the product of a new 
sexual generation, disseminates itself in the maternal organ- 
ism and not infrequently destroys it.” Another fact of similar 
interest, first pointed out by Schmorl, is that in normal preg- 
nancy normal chorionic elements (syncytial masses) may be 
carried to the lungs and lodged in the pulmonary capillaries. 
Portions of whole villi have thus been transported, and the 
same author has described small cicatrices in the lung result- 
ing from the absorption of such cells. 

The occurrence of chorioma as a sequel to hydatiform mole 
has been referred to. In these cases little structural difference 
exists between the simple and malignant moles save that in 
the latter proliferation of the epithelium is in evidence show- 
ing a greater tendency to infiltration of the decidua with in- 
vasion of blood-vessels and the establishment of metastases 
in the vagina and in the lungs. 

The clinical course run in cases of chorioma presents 
remarkable variation. The persistence of the tumor in the 
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pelvis may itself be subject to variation and cases are on 
record which would lead one to conclude that while metas- 
tatic growths have become malignant the primary growth 
has disappeared spontaneously. The further question arises 
here as to whether or not a malignant tumor may develop 
from normal chorionic epithelium which has been transported 
to some organ outside the uterus, e.g., the lung. Ewing 
refers to a case reported by Pick of a harmless uterine mole 
giving rise to metastases which were malignant and another 
case recorded by Schmorl of malignant choriocarcinoma ap- 
pearing first in the vagina and developing 18 weeks after a 
normal pregnancy with a normal uterus. Hemorrhage from 
the uterus is one of the most constant symptoms with a 
discharge which may be serous, blood-stained or purulent. 
Pain is not commonly present but it occurs in a few cases. 
Extreme emaciation is recorded in many instances with weak- 
ness and progressive anemia. The occurrence of metastases 
in the lung is indicated by cough and hemoptysis. Physical 
signs of involvement of the lung may be observed and where 
secondary growths are present in the vagina they can of 
course be recognized on examination. 

Many cases run an uninterrupted course of malignancy to 
a fatal issue; on the other hand nothing has been more re- 
markable than the spontaneous disappearance of some tumors. 
Simple curettage has been followed by cure, the tumor has 
been spontaneously discharged from the uterus. Cure has 
followed partial removal of the tumor and a similar favorable 
result has followed complete or partial removal of the primary 
growth whilst metastatic growths were known to exist in the 
lungs or elsewhere. Risel refers to the disappearance of 
metastases in the lungs and vagina in cases where the primary 
growth occurred in connection with ectopic gestation. 

It is quite evident from these observations that chorioma 
may at one time run a benign course, or, as in the case I 
report, may progress rapidly to a fatal issue with all the 
evidences of great malignancy. Under these circumstances 
it is natural that one should look for some means of recog- 
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nizing different types of growth so that if possible something 
like accuracy in prognosis and efficiency in treatment might 
be arrived at. Naturally one would look for a solution of the 
problem by a reference to the variations if any in histological 
structure, and by an attempt to make a classification on a 
histological basis which would be of practical value. Up to 
the present time no certain guide has been forthcoming and 
the study of histological structure seemed to be of little 
service in indicating the proper course of the disease. Thus 
Risel concludes after an exhaustive study of the subject that 
histological differentiation between malignant and benign 
choriomata is impossible. A similar view is expressed by 
Hitschmann and Christofoletti. A very important contribu- 
tion to the study of this subject has been made by Ewing 
of Cornell University who has suggested a classification, based 
on careful research connecting peculiarities of histological 
structure with variations in the clinical course in a fashion 
which suggests that in the future we may have a trustworthy 
guide on which to base our judgment. 

Marchand’s classification has hitherto been most generally 
adopted. He described (1) typical chorio-epithelioma, (2) 
atypical chorio-epithelioma (3) transitional forms. In the 
typical forms the tumor consisted of large masses of proto- 
plasm with many nuclei, syncytial masses and a smaller 
proportion of polyhedral mononuclear and clear cells, Lang- 
han’s cells. In the atypical forms is a much less regular 
arrangement of the cells, these are regular in shape mononu- 
clear and deeply stained. It is recognized that they are 
derived from the syncytium and are referred to as wandering 
cells. In the transitional forms Langhan’s cells may be en- 
tirely absent with an increased proportion of syncytium and 
of wandering isolated cells. 

Experience has shown that the typical chorio-epithelioma 
is usually malignant and the atypical forms benign: thus 
Schmauch asserts that so far not one case of generalization 
in an atypical form has been reported. On the other hand 
while most of the typical forms are malignant some are 
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apparently benign and Marchand’s classification becomes in- 
adequate on that account and it appeared as if a knowledge 
of histological structure would give no clue as to the probable 
course of a given case. The difficulty has been largely 
cleared up by Ewing however, and doubtless the classification 
suggested by him will supplant that of Marchand. Ewing 
recognizes two varieties among those described as typical 
chorio-epithelioma by Marchand. (1) Chorio-adenoma in 
which the structure of the tumor consists of elongated hyper- 
trophic villi, clothed with actively proliferating cells of both 
types; such vili: infiltrate the uterine sinuses, enlarging the 
uterus uniformly and often project as a polypoid tumor into 
the uterus cavity. The section may not show whole villi 
or they may be present in one part of the tumor and not in 
another, or again the essential type is represented by “ Rather 
orderly branching buds of vacuolated syncytium and sharply 
defined Langhan’s cells which show no pronounced meta- 
plasia or morphological variation from the normal type.” 
(2) Choriocarcinoma in which there is an absence of villi 
with very extensive proliferation and pronounced metaplasia 
of Langhan’s cells and syncytium. 

For the atypical form of Marchand, Ewing suggested the 
term “ Syncytial Endometritis” in which there is an ex- 
tensive infiltration of the uterine muscles and the sinus walls 
with large numbers of large or giant mononuclear cells de- 
rived from the syncytium the so-called “ Wandering Cells.” 
It is only when they are chiefly within the muscles that they 
constitute the atypical chorioma of Marchand. When this 
process assumes the characters of a neoplasm or develops 
beyond and outside the uterus then Ewing suggests the 
term ‘syncytioma’ which lies between the choriocarcinoma 
and chorio-adenoma on the one hand and syncytial endo- 
metritis on the other. The syncytioma corresponds to the 
transitional form of Marchand which is “ Marked by pro- 
gressive increase in the proportion of syncytium and decrease 
of Langhan’s cells while at the time the proliferating syncyt- 
ium is gradually replaced by syncytial wandering cells.” 
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The classification suggested by Ewing therefore would 
be,—(1) chorio-adenoma, (2) choriocarcinoma, (3') syncytial 
endometritis, (4) syncytioma. 

1. Chorio-adenoma.—The term is well chosen and sug- 
gests the function of the chorion as a glandular organ adopt- 
ing thus the method of classification used in connection with 
such organs as the prostate, the thyroid, the breast, etc. The 
analogy may be further pointed out in the clinical courses 
because the chorio-adenoma is comparatively benign whilst 
the choriocarcinoma is most malignant. This is evidenced for 
example in the fact that chorio-adenomata are restricted for 
a considerable period of their growth to the uterine cavity; 
this may, however, extend into the broad ligaments and pelvic 
veins and produce metastases in the vagina and lungs; more 
general metastases are rarely if ever produced. The metas- 
tases which do occur are prone to undergo spontaneous 
regression. It is this type of tumor which is often cured 
by currettage or by partial removal of the primary growth. 
Numerous cases are on record in which operation has been 
done with success where metastases were known to exist and 
similar results have been secured where the primary growth 
was only partly removed; thus Noble left a mass adherent 
to the fundus of the bladder which subsequently disappeared, 
and Von Fleischmann in 1903 recorded a case of spontaneous 
disappearance of chorionepithelioma with a nodule in the 
vagina after currettement. 

2. Choriocarcinoma.—There are no villi present and the 
tumor cells exhibit a remarkable capacity for growth apart 
from the villi. The malignancy of this type is well illus- 
trated in the case now put on record, and numerous other 
instances are found in the literature for example, one re- 
cently published by Eden of a tumor of the uterus with 
secondary growths in the vagina, lungs, liver, and brain. 
Hysterectomy was performed four months after symptoms 
first appeared but the patient only survived the operation 
three weeks. Ewing concludes from a study of recorded 
cases that it is doubtful if any pure case of this character was 
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ever known to recover. The metastatic growths show no 
evidences of regression. The only possible prospect of pos- 
sible cure is early recognition and early radical operation. 

3. Syncytial Endometritis—The invasion of the uterine 
wall with wandering syncytial cells is physiological in early 
gestation but it may become pathological with metaplasia of 
the syncytium showing also mytosis and a progressive growth 
may develop. The chief dangers to life appear to be from 
hemorrhage, septic infection, and peritonitis. Numerous re- 
coveries have occurred from currettage but hysterectomy may 
be indicated where the disease is extensive. Davis records 
a case in which the gross appearance of the placenta was ab- 
normal and on examination evidence of chorioma was found; 
the uterus was curretted and the patient recovered. 

4. Syncytioma.—Ewing tends to the belief that this type 
really represents choriomata in which regression is going on. 
He does not think such cases are likely to occur in any pro- 
nounced degree in the highly malignant choriocarcinomata 
but they are probably restricted to the chorioadenomata. He 
considers it questionable whether this should really be spoken 
of as a fourth group or not, because, “ The occurrence of 
regressive changes does not constitute a specific histological 
type which alone can form a legitimate basis for the classifi- 
cation of tumors.” 

An interesting feature of the clinical course observed in 
the class of tumors under discussion in this paper is the 
spontaneous disappearance of both primary and secondary 
growths. 

In certain instances the primary growth has disappeared 
as in a case reported by Fleischman and another by Hoermann 
whilst in a case reported by Langhan the secondary vaginal 
nodules also disappeared. These cases are referred to by 
Teacher who published in 1908 a very interesting and im- 
portant account of his researches into the healing of these 
tumors. Teacher demonstrates that in the process of ex- 
tension of the primary growth the tumor grows along the 
wall of a small blood-vessel and penetrating this it invades 
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the lumen, from this escape of free plugs readily occurs into 
the venous channels in one of two directions either a retro- 
grade embolism sinking into the vaginal veins or onward to 
the lungs. Hence the frequency of secondary growths in 
these two localities. Where regression occurs it would appear 
to be markedly influenced by hemorrhage and clotting which 
apparently leads to the destruction of the tumor cells possibly 
partly by compression, then inflammatory reaction round 
about leads to fibrosis. Hemorrhage would appear to be an 
important factor in the healing of other tumors and is essen- 
tially a feature in the regression which occurs after the use 
of radium and most other applications which lead to healing. 
In a paper on the natural and reduced resistance of mice 
to the growth of cancer, Bashford, Murray, and Cramer 
showed that the injection of defibrinated normal mouse blood 
induced a definite refractory condition. The tumors in treated 
animals were smaller and grew less rapidly than those in 
normal mice. Teacher compares the process with the effects 
produced by various remedial measures such as, the healing 
after the use of the sharp spoon and cautery; after the use of 
Coley’s fluid; after injection of ferments and tissue extracts ; 
after arsenical paste and zinc chloride. He also refers to 
the observation of Bland Sutton concerning the older sur- 
geons who remarked that recurrence of carcinoma of the 
mamma would be delayed in cases in which the operation 
wound suppurated. All these measures provoking as they 
do a very active inflammatory reaction lead to fibrosis. 
Teacher’s investigations would show therefore that healing 
is brought about by encapsulation by fibrous tissue, hemor- 
rhage playing an important role in its destructive effects 
upon the tissue cells on the one hand and in stimulating 
fibrosis on the other. 

A case which Teacher reports and on which he bases 
some of his conclusions is of further interest because in 
it emboli to the lungs were prevented by thrombosis of all 
the uterine veins for some weeks before death thus cutting 
off the supply of emboli and thus permitting healing to 
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progress in the secondary nodules already there. In the case 
reported in this paper a somewhat similar condition was 
present as the partial removal of the tumor in my case would 
have the effect of shutting off the direct venous channels to 
the lungs by thrombosis whilst the invasion of the mesentery 
of the sigmoid permitted ready access to the portal vessels 
and hence might be explained the marked manifestation of 
secondary growths in the liver and the absence of any signs 
of pulmonary complication in spite of the extreme malig- 
nancy of the tumor. 
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ON MOMBURG’S METHOD OF ARTIFICIAL ANZEMIA 
BY SUPRAPELVIC CONSTRICTION.* 


BY ARPAD G. GERSTER, M.D., 
OF NEW YORK, 
Surgeon to Mount Sinai Hospital. 


For more than thirty-five years Esmarch’s artificial 
anzmia, produced by elastic constriction of the extremity to 
be rendered bloodless, has been the common possession of 
surgery. It is pertinent to ask,—why did not Esmarch apply 
his simple and effective method to the abdominal aorta? His 
invention of an aortic compressory testifies that he was aware 
of the desirability of some procedure to control this vessel. 
Grave theoretical objections must have discouraged him from 
taking the last logical step—the application of simple elastic 
constriction to the waist of the patient. In a letter dated 
November 24, 1903, directed to Momburg, he still fears the 
effect of the rubber band upon the gut, but he hopes that 
his correspondent may succeed in proving the safety of 
the procedure. Esmarch’s objections were shared by those 
surgeons who, by various proposals, endeavored to solve 
the problem of aortic compression. Modifications of the 
tourniquet were proposed and abandoned. McBurney prac- 
tised digital compression of the vessel through an abdominal 
wound, a plan which has given good results in the experience 
of a number of surgeons, including myself. Yet the objection 
of adding the dangers of laparotomy to those of an ampu- 
tation at the hip-joint, for instance, could not be ignored. The 
need of a reliable and convenient form of hemostasis in 
this very operation was further emphasized by the inven- 
tion of the pin method of Wyeth, which, in spite of grave 
drawbacks, has found enthusiastic advocates. 

Ribera? has recently maintained the priority of his claim 


* Read before the American Surgical Association, May 5, 1910. 
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to the procedure now known as that of Momburg. As far 
back as 1893 he has used in exarticulations of the thigh the 
elastic band applied in the shape of a spica, the circular turn 
of the apparatus being placed around the waist. In 1898 he 
perfected his method by placing one turn of the constrictor, 
not over the inguinal fold, but by applying it along the in- 
tergluteal depression. With the aid of this plan, he success- 
fully performed fifty-four exarticulations of the thigh, with 
ten deaths. While giving credit to Ribera for what is due 
to him, we cannot accept his point of view. Momburg’s 
and his procedures are not identical, the former possessing 
the indubitable advantage of greater simplicity. 

Momburg’s first communication on the subject appeared 
in the Zentralblatt fiir Chirurgie on June 6, 1908, containing 
the report of two successful cases. In one of these, Pro- 
fessor Bier of Berlin removed, for sarcoma of the acetab- 
ulum, one half of the pelvis, together with the lower ex- 
tremity. At the meeting of the Deutsche Gesellschaft ftir 
Chirurgie, held in April, 1909, Momburg reported on 34 
cases.2, In December of the same year he added the report 
of 200 cases. Thus we see that the procedure has met in 
Germany with a rapid acceptance. 

Let us now see what the procedure is. The patient is 
placed in Trendelenburg’s position. The end of a piece of 
soft rubber tubing, having the thickness of the index finger 
and the length of about four feet, is passed through under 
the back of the patient, to be grasped by the hand of an 
assistant who stands at the other side of the operating table. 
The tube is then stretched to the utmost, and, thus stretched, 
is passed by the surgeon midway between the border of the 
ribs and the iliac crests across the abdomen to the other hand 
of the assistant, whose duty it is to maintain the tension. 
The free end of the tube is now led back under the patient 
by the surgeon and is again put to the stretch, the assistant 
in the meanwhile gradually releasing the bight of the stretched 
tubing, which now firmly encircles the waist. While this is 
being done, another assistant places a finger upon the femoral 
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artery to ascertain the moment of the cessation of the pulse. 
Observing the same steps, two, three, or more, turns of 
the tubing are exactly superimposed until the femoral pulse 
disappears. In slim individuals two turns will suffice; in 
fat or muscular ones, as many as six may be necessary. 
As soon as the femoral pulse is suppressed, the ends of 
the tube are crossed, to be secured by forceps or ligature. 
After this ‘is done, constrictors are applied to the thighs 
below Poupart’s ligaments, and to the legs below the popliteal 
spaces. The reasons therefor will be later explained. Should 
exarticulation of a lower extremity be contemplated, the 
considerable quantity of blood contained in the vessels can 
be saved by preliminary elevation; or, if no counterindications 
exist, by the application of a pure gum bandage from the 
toes up to the groin. The immediate effect of the con- 
striction of the waist upon the appearance of the patient is 
grotesque in the extreme, indeed almost shocking. The pro- 
portions become truly wasplike, but we may be reassured by 
the knowledge, that this appearance alone does not imply 
any danger. It is true that the exhibition of a considerable 
tension is necessary to interrupt the blood current in the 
aorta, but most of this tension is used to overcome the re- 
sistance of the abdominal parietes,—only a small fraction 
being needed for the actual compression of the vessel. 

Originally Momburg applied the constrictor in the hor- 
izontal decubitus. Not in one case has there followed here- 
from any injury to the intestine. Theoretically, the fear 
seemed to be justified that a distended gut might easily be 
ruptured by too great pressure of the rubber band. A 
number of animal experiments, however, and experience with 
man, have demonstrated this to be unfounded. Nevertheless, 
Momburg now advises the use of Trendelenburg’s posture, 
thus to cause, previous to the application of the constrictor, 
the recession of the intestines upon the diaphragm. 

The immediate effect of the procedure is: first, the circular 
approximation of the abdominal parietes to the third and 
fourth lumbar vertebre; secondly, the compression of the 
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aorta against the spinal column; thirdly, the compression 
of the root of the inferior mesenteric, and perhaps the sper- 
matic arteries. Sometimes,—and this depends on anatomical 
variation,—a lesser or greater number of the branches of 
the superior mesenteric artery are also compressed. At other 
times, even the trunk of this vessel may become occluded, a 
circumstance of great importance, as will be later shown. 
These conditions insure a faultless artificial anemia of the 
entire pelvis and its contents, and of both lower extremities. 
The greatest advantage of the method, however, is that the 
constrictor does in no manner encroach upon the field of 
operation, be that inside or outside of the pelvis, on the 
genitals, or the extremities. Momburg indicates the manner 
in which absolute anemia of the pelvis may be secured. This 
is done by first rendering bloodless the lower extremity of 
the side on which the operation is to be done by elastic 
bandaging from the toes up to the groin. This is followed 
by the occlusion of the aorta at the waist. Then the elastic 
rubber bandages compressing the lower extremity are re- 
moved and, the patient’s pelvis being raised, the legs are 
placed in the dependent posture, permitting all the blood 
still contained in the pelvis to gravitate to the extremities. 
But this advantage is only a seeming one, as the procedure 
takes much time, the saving of blood is inconsiderable, and 
one great advantage is lost thereby,—the indication of the 
situation of the smaller and smallest vessels given by the 
exuding of a drop of blood from their cut orifices. 

As soon as the operation is finished and all the vessels 
have been secured by ligatures, the rubber band encircling 
the waist is removed. Directly after this the other rubber 
ligatures embracing the thighs and legs are untied one by 
one. The object of this is the gradual extension of the 
scope of the circulation, and the avoidance of a too sudden 
demand upon the efficiency of the heart’s muscle. By this 
switching on of one segment of the circulatory system after 
another, the readaptation of the heart to the changed con- 
ditions is gradually effected. 
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As to the applicability of the method, the following may 
be said: All surgery in and about the pelvis has by it been 
divested of its greatest danger,—the uncontrollable loss of 
blood. This loss, even from oozing alone, has always been 
so considerable as to constitute a real danger, and has often 
deterred us from interfering with growths involving the 
pelvic skeleton. .On account of the advantages it offers, 
gynecology has immediately appropriated the new method 
in dealing with cancer of the uterus, where radical procedures, 
such as Freund’s for instance, are being adopted with in- 
creasing frequency. Neuhaus‘ reported five cases in which 
Mackenrodt operated with the aid of Momburg’s constriction. 
His procedure began with a transverse abdominal incision 
above the symphysis pubis. The intestines were made to 
recede upon the diaphragm in extreme Trendelenburg’s posi- 
tion, after which the elastic tubing was applied, thus avoiding 
their compression. If the gut was attached to the pelvic 
organs by adhesions, these were liberated previous to the 
application of the tubing. To prevent prolapse of the in- 
testine, this was carefully confined to the space above the 
constrictor by a system of cloth packings, so that only the 
uterus, its adnexa, the bladder, and the sigmoid flexure re- 
mained behind in the pelvis. These preliminaries disposed 
of, the extreme Trendelenburg’s position was reduced to the 
amount needed by the operation proper. This author found 
the hzmostasis flawless. The site of each cut vessel was 
clearly marked by the exudation of a drop of blood, thus 
facilitating its closure. No sponging whatever was required. 
In fat or very muscular subjects, Mackenrodt recommends 
the slipping of a suitable gauze pad intraperitoneally be- 
tween the rubber tubing and the aorta, a measure, by the 
way, much deprecated by Momburg. 

Useful as Momburg’s procedure has been found in sur- 
gery and gynecology, nowhere has its life-saving value been 
more signally proven than in obstetrics. It is true that a 
number of the first trials by Rielander® resulted in failures. 
In two cases of placenta previa the application not only 
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failed to check the hemorrhage, but was shortly followed 
by the rise of the pulse to 136, and by deep collapse, which 
immediately ceased upon the removal of the elastic band. 
Rielander states, that, though the tubing was applied with 
the utmost force, the femoral pulse remained nevertheless 
clearly palpable. With the disappearance of the collapse, 
the pulse returned to the normal rate. Axhausen’s ® explana- 
tion of Rielander’s experience seems to be reasonable. He 
attributes the failure of hemostasis, and the collapse, to in- 
sufficient arterial compression. While these vessels remained 
partly patulous the corresponding veins were certainly oc- 
cluded, thus producing an engorgement of the intestines 
and lower extremities by the backing up of the blood, and 
a dangerous cerebral anemia. This assumption is rendered 
extremely probable by the disappearance of the collapse after 
the removal of the tubing. 

In marked contrast with Rielander’s failures are the suc- 
cesses in twenty-five cases of grave post-partum hemorrhage 
observed by Sigwart,’ and in sixteen similar cases by Weber.® 
Sigwart states that after the adjustment of the elastic tub- 
ing, with two exceptions, the cessation of the hemorrhage 
was immediate and complete, and was, in most instances, 
followed by a prompt contraction of the uterus. Where con- 
traction was not immediate, it never failed to occur directly 
after the removal of the constrictor. In two cases the hemor- 
rhage was not checked by the application of the elastic tub- 
ing, and had to be controlled, in one case by packing and 
in the other by hysterectomy. Though no anesthesia was 
used, the women complained very little. The radial pulse 
rate became slower, its quality smaller,—returning to normal 
after the removal of the tubing. The course of the childbed 
was normal. Twice, when the cause of death was not hemor- 
rhage, post-mortem examination demonstrated no abnormality 
of the abdominal organs, notably the gut. Sigwart is so 
convinced of the great value of the method, that he warmly 
recommends its use in post-partum hemorrhage to general 
practitioners, obstetricians, and even to midwives. 
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i Weber reports that in all of his sixteen cases of post- 
i partum hemorrhage the application of Momburg’s constric- 
tion was immediately and invariably effective. The pla- 
‘ centa was spontaneously expelled by an energetic contraction 
' of the womb, which remained unchanged after the removal 
i of the band. He adds that in over forty other cases, where 
post-partum operations were done under Momburg’s anzmia, 
! the method was ineffective three times. In these cases some 
hemorrhage was observed, though the femoral pulse was 
suppressed. He discusses his and Rielander’s failures, and 
suggests as an explanation in the latter’s cases, a slipping 
of the aorta from the eminence of the spine. We have seen 
that Axhausen has furnished a better explanation. As to 
Weber’s own failures, the slipping out of the grasp of the 
rubber band could not have taken place, since he states ex- 
plicitly that the femoral pulse was suppressed. It is more 
probable that anastomosis between spinal vessels and those 
of the pelvis may have established a collateral circulation. 
Weber observed no bad systemic effects; pulse and respira- 
tion remained unchanged, no vomiting occurred, and the child- 
bed showed no change from the normal. 

For how long a time can aortic compression be exercised 
without detriment? We know that in the dog, f.i., even 
short compression of the aorta is followed by serious paralysis 
of the hind extremities. Fortunately, for anatomical reasons, 
nothing similar occurs in man. Heretofore the measure has 
been safely applied for the duration of two hours and twenty 
minutes. This signifies that in man aortic compression does 
not differ in its effects from the effects of the compression 
of the peripheral arteries. Probably it can be extended to 
three hours without serious damage,—a circumstance of in- 
estimable value in certain emergencies. In post-partum hemor- 
rhage,—or in injuries with excessive hemorrhage caused by 
accidents in war, on railroads, in mines, or factories—pre- 
liminary hemostasis can readily be secured by the simple 
means of elastic constriction. Thus time will be gained for 
the transportation of the patient to a hospital or other place, 
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where safe, expert, and definitive surgical relief may be had. 

The question, “Is the method safe?” can be answered 
in the affirmative as to young and healthy individuals with 
a sound circulatory system. Elderly persons with a damaged 
heart form the exception. Rimann® observed, after the re- 
moval of the constriction, distinct dicrotism of the pulse 
where the band had been applied for twenty minutes. Rimann 
and Wolff?° reported observations of the serious effect of 
the use of Momburg’s methods on elderly patients with cardiac 
lesions. In the case of a woman forty years of age, who 
had no valvular trouble, but a weak pulse, extirpation of a 
rectal cancer was done with aortic constriction. Measure- 
ments of the brachial blood-pressure were made. Within 
fifteen minutes after the application of the rubber tubing, 
the pressure sank from 115 to 85 millimetres, and in ten 
minutes more to zero. Immediately after the removal of the 
tubing it rose to 75, and gradually, within the time of twenty 
minutes, to 100 millimetres. During the following night 
energetic stimulation was repeatedly required. Twenty-four 
hours after the operation marked lateral dilatation of the 
heart, systolic murmur at the apex with accentuation 
of the second pulmonary sound were observed; in short, 
mitral insufficiency had developed. In addition to this, for 
twelve days the pulse remained arrhythmic and irregular, 
needing the exhibition of digitalis. Animal experiments in- 
stituted by these authors for the study of the effect of 
Momburg’s constriction have shown that as in man, so in 
animals, the occlusion of the aorta and inferior mesenteric 
vein has little influence upon the action of the heart. The 
moment, however, that the superior mesenteric artery also 
was blocked, there followed, within 26.2 seconds, gradual 
rise of the blood-pressure by 21.2 millimetres on an average. 
After the removal of the rubber tubing, within 6.5 seconds, 
the pressure dropped on an average by 40.8 millimetres. The 
explanation of these facts seems to be that the sudden re- 
duction of the area of circulation caused by the exclusion 
of the aorta and the inferior mesenteric, together with that 
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of the superior mesenteric arteries, produced an increased 
resistance which had to be overcome by an augmented effort 
of the heart. This effort again was the cause of a con- 
siderable amount of cardiac fatigue which on the removal 
of the constriction manifested itself, even in healthy and 
young persons, by the rapid sinking of the blood-pressure. 
Whenever a worn out and damaged heart muscle is made 
to undergo this effort, it may become directly insufficient as 
soon as the greater strain is put on, that is, while the con- 
stricting tube is still in situ; or, having overcome this initial 
strain, it may fail when, on the removal of the rubber band, 
the excluded portions of the circulation are switched on,— 
and this for the reason, that the sudden extension of the 
circulation from the restricted to the normal area constitutes 
in itself an additional demand upon the energy of the heart,— 
especially a heart previously enfeebled by disease and by 
the unusual effort thrust upon it by Momburg’s method. This 
is why he so strongly advocates the use of subsidiary elastic 
ligatures applied to the extremities preceding suprapubic con- 
striction. By successively untying these subsidiary ligatures 
one after another, the area of circulation is gradually widened, 
and the heart is gently led back to its normal functional 
output of energy. 

By studying the histories of the cases heretofore pub- 
lished by numerous authors, marked divergence of the beha- 
vior of the heart is a marked feature. In most instances 
we meet with the statement that during and after the 
application of the elastic band no irregularity of the cardiac 
function was observed. But in a respectable number of the 
cases well-marked cardiac depression followed the removal 
of the constrictor, even in young and healthy individuals,— 
an alteration, however, which had no dangerous features and 
was of a passing character, easily overcome by ordinary 
stimulation. These differences may receive an anatomical 
explanation. Individual variations exist regarding the height 
at which the superior mesenteric artery passes from the aorta. 
A high branching off of this vessel means this, that its trunk 
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would not be embraced in the grip of the rubber constrictor, 
and hence that the action of the heart would not become 
much disturbed. Conversely, a low site of the root of the 
superior mesenteric artery would necessarily result in the 
compression of this vessel, and would, even in healthy young 
individuals, lead to passing anomalies of the heart action. 
The graver forms of heart insufficiency would, on the other 
hand, be the rule in cases of cardiac or vascular disorders, 
especially where a low site of the trunk of the superior 
mesenteric artery made its compression unavoidable. There- 
fore, whenever possible, due selection of cases should be made, 
and in the presence of marked arteriosclerosis, myocarditis, 
or valvular lesions, even when well compensated, Momburg’s 
procedure should not be employed except under most stringent 
necessity, and as a last and desperate resort. 

Attentive search in the American periodical literature 
reveals the absence of an account of even a single application 
of this important addition to the technic of hemostasis. Its 
value to the surgeon in the injuries and maladies of the 
pelvis, to the gynzcologist, and especially to the obstetrician 
and general practitioner called upon to deal with emergencies 
accompanied by excessive loss of blood, is undeniable, hence 
it seemed proper to put on record the following observation 
made by the author of this paper. 


Louis Damashoffsky, 21 years old, married, admitted to 
the First surgical division of Mt. Sinai Hospital, March 1, 
1909. Had no syphilis. Four months before admission, noticed 
swelling on inner side of thigh just above the knee-joint, which 
has since gradually increased in size, and was causing dull and 
inconstant pain. 

Physical examination: Short, stout, and muscular habitus; 
good general condition. Heart and lungs normal. Liver can- 
not be felt; not enlarged. Edge of spleen can be felt one 
finger below costal border. Marked enlargement of lower one- 
third of femur, especially on the internal aspect; swelling not 
tender; over it skin of normal color and temperature; tumor 
is smooth and hard, of uniform consistency, not painful on 
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pressure, and immovably attached to the underlying bone. Ex- 
tension of knee normal; flexion somewhat limited. . 

Diagnosis: Medullary sarcoma of thigh. 

Operation: March 6th. Disarticulation of the thigh under 
Momburg’s artificial anemia. Nitrous oxide and ether anzs- 
thesia of good character. In the supine horizontal position of 
the patient, a soft rubber tube was passed under and 
around his waist under great tension, three full turns being 
superimposed. At the completion of the third turn the femoral 
pulse disappeared. The waist had become so reduced, that it 
could be almost comprised in the circumference of two out- 
stretched hands. There was no change in the appearance of 
the patient, nor was there any immediate change in the char- 
acter of the pulse or the respiration. A racquet shaped incision 
with its handle on the trochanter then encircled the thigh im- 
mediately below Poupart’s ligament. The skin was dissected 
well up above Poupart’s ligament and on the gluteal aspect; the 
inguinal lymphatic glands were exposed so as not to leave any 
of them behind; the hip-joint was invaded from the front and 
disarticulated. Then all the soft parts were cut through close 
to the pelvis. The hemostasis was absolute. Each vessel was 
carefully tied, and then the rubber band was removed from 
the waist, where it had been in situ for twenty-six minutes. No 
further ligatures were needed; drainage and suture of the 
wound. The operation was truly a bloodless one. The pulse, 
eighty-four at the beginning, rose gradually to one hundred and 
sixteen towards the end of the operation, its quality remaining 
excellent to the moment after the removal of the constrictor. 
Then there was a sudden drop in tension, very noticeable, though 
not alarming. A camphorated ether injection improved it some- 
what. The facial expression did not change, nor was there any 
noticeable rise in the rate of the respiration. Anzsthesia had 
lasted forty-seven minutes. Fifteen minutes after the operation 
the pulse had risen to one hundred and twenty-four and had 
become thready, so that a saline intravenous injection of 800 
grammes was administered with marked effect. The patient 
vomited twice directly after the operation, the pulse rate still 
rising, till it reached its maximum twenty-two hours after the 
operation at 164 beats per minute. The temperature had also 
steadily risen from the normal standard to 103.4° F., which 
figure was reached also twenty-two hours after the operation. 
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The pulse had remained fairly good after the saline injection, 
needing little further stimulation, and the patient spent the first 
night comfortably with the aid of seven minims of Magendie’s 
solution. No heart murmurs were observed. Twenty ounces of 
urine, somewhat concentrated, but otherwise normal, were drawn 
by catheter twenty-four hours after the last preceding evacua- 
tion. 

March 7: Milk punch with whiskey was given and retained. 
From midnight between March 7th and 8th, the temperature 
rate showed a steady decline, reaching the normal standard 
on the morning of March toth. The pulse rate also showed a 
tendency to diminution, but the descent was slower, eighty-four 
beats per minute being first observed on March 18th. The 
last catheterism was done on March 11th; the first stool was 
passed after an enema on the same day. Chemical test for 
blood in the feces gave a negative result. From this time on, 
the course of the after-treatment was uneventful; the wound 
with the exception of the drainage track, had healed by the first 
intention. This was also closed by the end of May. 

The pathologist’s report declared the growth a medullary 
osteosarcoma, the inguinal glands being in a state of hyperplasia 
with no malignancy. 

In February, 1910, the patient was re-admitted to the medical 
side of the Hospital with sarcoma of the lung, to which he 
succumbed in the course of the month of March. At the site 
of the operation no relapse could be detected. No autopsy was 
secured. 
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OLD IRREDUCIBLE DISLOCATIONS OF THE 
SHOULDER JOINT.* 


BY A. F. JONAS, M.D., 
OF OMAHA, NEBRASKA. 


THE conditions encountered in old unreduced dislocations 
vary greatly with individual subjects and in different joints. 
Their extent and detail cannot be ascertained clinically with 
exactitude nor can an estimate be made of the articular changes 
by the time that has elapsed since the displacement, without 
an actual exposure of the affected parts by an open incision. 
The old practice of the usual means for reduction with in- 
creased force and finally, after breaking up adhesions, drag- 
ging the dislocated bone back into its place, if not by hand 
then by specially constructed apparatus, may have been per- 
missible in the pre-antiseptic period in spite of the long list 
of accidents and disasters, but would scarcely find favor at 
present. 

Open operative methods, which have superseded forcible 
reduction in cases of long standing, are so well known and 
understood that warnings are scarcely necessary at this time. 
We must not forget, however, that our manipulative efforts 
may be overdone in recent cases, not only those of a few weeks 
but those of a few days may present insuperable obstacles to 
manual reduction. Not only may we fail to replace the bones 
but we may fracture them and injure the soft parts, especially 
in old people; and we must take into account atheromatous 
arteries which may rupture and rarefied bones which may 
break. 

The measures of reduction by operation, excision, resec- 
tion and osteotomy carry with them a comparatively small 
risk, so that open operative methods have an established field, 
and there remains for discussion only questions of detail. 


* Read before the American Surgical Association, May 5, I9I0. 
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Old dislocations of the shoulder joint comprise a class of 
cases where the humeral head has been forced out of the 
glenoid cavity and has not been replaced. Efforts at replace- 
ment may or may not have been made. The head of the 
humerus may have escaped over the glenoid margin through 
a rent in the joint capsule in any direction; usually, however, 
it escapes over its anterior edge and rests between it and 
the coracoid process. It is difficult to define precisely when 
a case becomes an old or ancient one. It would seem best 
to speak of unreduced or irreducible dislocations because it is 
difficult to fix a time limit between recent and old dislocations. 
The cases herein cited, that shall form a basis for a brief 
discussion, had all existed for a period of two months and 
upwards. They were all irreducible by manipulation, except 
one, consequently we might term them to be old irreducible 
dislocations. The term “old” has only a relative meaning. 
We understand by it all cases that are not reduced imme- 
diately, that is, within a month, because many of them, if not 
all, become irreducible in that time. 

The writer reported seven cases of old unreduced cases 
of shoulder joint dislocations in 1902 (Western Surgical and 
Gynecological Association, Dec. 19-20, 1902). He desires to- 
day to place on record the end results of these cases which 
had all been operated prior to 1902. Also to add to this list 
four more and their final outcome. In all of these, except one, 
the incisions to liberate the dislocated humeral head had been 
made through the deltoid. In one of the cases the incision 
was through the axilla. And it is to the latter method that 
especial attention will be directed. 

In all of these cases attempts at reduction by the various 
forms of manipulation had been resorted to before an open 
operation was undertaken. The patients, before being placed 
under the influence of an anesthetic, were always informed 
that an attempt at reduction would be made before an open 
operation would be done. The ante-operative methods chiefly 
relied upon were rotation and circumduction with manual trac- 
tion in various directions while the shoulder-blade was sup- 
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ported by an assistant or a bandage. The heel in the axilla 
(Sir Astley Cooper), or an iron plug in the armpit (Skey) 
over which downward traction was made, forcible traction with 
pulleys or other mechanical contrivances were never attempted 
on account of the well-known accidents that have occurred 
to the axillary vessels and nerves. The large vessels and 
nerves are found upon the inner side of the humeral head 
and are in danger of being compressed between the heel and 
the humerus, particularly where the traction is of unusual 
force. The axillary structures in some instances have become 
closely adherent to the head of the humerus and a sudden 
release and replacement of the head of the bone, after having 
been dislocated many months, might injure vessels and nerves 
by being torn at their points of adhesion. Consequently, 
several of the methods employed in recent and sometimes 
used in old dislocations could not be thought of; for example, 
that of F. Hofmeier (Tiibingen) who applied extension straps 
up to the deltoid on the dislocated arm. A rope is fastened 
to the straps which pass over a pulley on a rod so that the 
arm is fully extended upwards; five pounds in weight are 
added every five minutes until 40 pounds are reached. Re- 
duction is usually effected (Beitrage zur klin. Chirurg., Bd. 
xxx, Hft. 2), or, as in the system of Stimson, which is out 
of the question, the patient lies in a hammock with the affected 
arm extended downward through the hammock, a weight of 
8 to 10 pounds effects reduction (ANNALS OF SURGERY, 
vol. xxxvi, p. 313). The Kocher method is ineffective on 
account of the firm adhesions of the humeral head in its 
subcoracoid location and the firmness with which the margins 
of the capsular rent cling to the humeral head. It is dangerous 
on account of the possibility of breaking off the head, as did 
occur in one of our cases, and injury to the axillary contents, 
as have often been recorded. 

_In our series of cases were encountered a variety of ob- 
stacles and complications that made reduction difficult. The 
torn capsule was usually thick, making dissection difficult ; 
there was excessive fibrous tissue about the neck and head; 
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the head was usually deeply seated in close contact with the 
axillary vessels and nerves and sometimes adhered to the ribs; 
the muscles were usually atrophied and contracted and offered 
a decided obstacle to reduction; fractures of the tuberosities 
and of the margin of the glenoid cavity were found; the 
glenoid cavity was often filled with fibrous tissues and parts 
of the torn capsule. 

During the operation much capillary hemorrhage was en- 
countered, but we never had the misfortune to wound the 
large axillary vessels or nerves. ‘he division of muscles, 
especially the deltoid and the subscapular, has often been ex- 
tensive and the separation and division of fibrous and cap- 
sular structures extended over a wide area before re-position 
became possible. 

In one case the marginal fibrocartilage and the periosteum 
of the cavity was torn off. The natural capsule, in two cases, 
seemed to have changed into a thick fibrous cord reaching 
from the acromion to the glenoid cavity and the humeral head. 
‘The capsule never showed signs of ossification as observed 
by Kocher and others. The capsule as it stretched over 
the glenoid cavity was sometimes adherent to it. The rent 
in the capsule was usually so contracted and adherent behind 
the head that reduction was impossible. The glenoid cavity 
was never filled with bone as observed by Kocher. The new 
ligamentous band extending from the coracoid to the neck of 
the humerus was very thick and in a couple of instances 
adhered to the blood-vessels. In one instance a strong 
fibrous band extended from the acromion to the greater 
tuberosity of the humerus. The long tendon of the biceps 
was found to be torn several times; in one instance it was 
so blended with the new fibrous band that it could not be 
distinguished. In another instance it was dislocated from its 
groove and extended downward over the glenoid cavity; in 
still another it rested behind the head and required division 
before it could be replaced in its groove after the head of 
the humerus had been replaced. It was always carefully re- 
placed and sutured, if torn. 
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The muscles always offered great resistance on account of 
shortening and retraction, especially the deltoid and supra- 
spinatus. In one case the anterior edge of the glenoid cavity 
had become flattened, so that the replaced bone gradually 
in the course of several months slipped back into its former 
subcoracoid position; a resection of the head was done by 
another surgeon. 

The contour of the head was normal in all our cases ex- 
cept two where it was flattened on its posterior surface. The 
greater tuberosity was torn off in three instances and was 
found resting over the glenoid cavity. Of the hindrances to 
reduction, there were usually several present in the same 
case. We never found that one alone was accountable. 

We have thus far encountered none of the extreme com- 
plications like severe hemorrhage requiring ligation of the 
large axillary vessels. This was probably due to the fact 
that we kept close to the bone and in the capsuloperiosteal 
sheath. No gangrene of the limb nor necrosis of the head; 
no extensive suppuration, although we did have moderate 
suppuration in several instances which was confined to the 
drainage tubes and was of short duration. This seems to 
be due rather to good luck, because several of these cases 
required prolonged and forcible manipulation even after all 
restricting structures had been divided. There were no deaths. 

In our work we had the choice of one of several methods. 

1. The one to be chosen and the one that should be done, 
when possible, is to replace the humeral head in the glenoid 
cavity, because it restores the bone to its normal position and 
seems to promise the best functional results. 

2. The head of the bone might be excised by separating it 
from the humerus through the surgical neck, producing a 
pseudarthrosis, which gives a very wide range of motion 
but at the expense of the strength of the shoulder. 

3. In cases where the humeral head has become firmly ad- 
herent to the coracoid process and ribs, an osteotomy might 
be made, severing the head of the bone, leaving it undisturbed 
in its subcoracoid location, providing it causes no pain, and 
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then restoring the end of the humerus to the glenoid cavity, 
insuring a false joint. 

The discussion has sometimes come up in our cases. Why 
not let an old dislocation alone? Does the improvement, which 
is sometimes limited, justify the dangers incurred by the opera- 
tion? The reasons for a replacement are (a) above all to 
restore the humeral head to its normal domicile; even though 
we obtain a stiff joint the mobility of the scapula is sufficient 
to produce useful motion. There is restored to the shoulder 
its normal contour. Muscular atrophy is very much less; on 
the contrary, the muscles involved often regain a part of their 
original volume and tone. (6) Sometimes the dislocated bone 
presses on important nerve trunks, causing severe pain; this 
condition alone is a positive indication for operation. (c) 
Progressive trophic muscular changes are positive indications. 
(d) Sometimes there is pressure on the great vascular trunks, 
producing ischemia on the one hand and swelling on the 
other. In this condition one might hesitate on account of 
the danger of wounding the axillary vein or artery. Since 
one or all of these may be present in all cases the indications 
are that all cases should be operated. 

Operation.—The routes of approach are limited to three: 
First, the anterior external approach seems to offer the best 
one where it is decided to replace the humeral head in its 
normal position. Through it the capsule can be extirpated, 
the glenoid cavity can be cleaned out; the dislocated bone can 
be separated if the incision is made over the pectorodeltoid 
interval and we are insured a reasonable safety from injury 
to the axillary contents. 

Second, the posterior route, as first described by the 
younger Nélaton. This operation does not permit of the 
separation of extensive adhesions, especially those of the an- 
terior part of the head, and the danger to the axillary structures 
is great. On theoretical grounds it never impressed us favor- 
ably, consequently it was never tried. 

Third, the axillary route, Langenbeck’s operation, seems 
to offer many advantages. It gives easy approach to the head 
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and is advantageous for resection; but for replacement of 
the head of the humerus it makes approach to the glenoid 
cavity difficult, especially in muscular subjects. One is some- 
times tempted, however, to enter the axilla along the border 
of the pectoralis major; after the dislocated head has been 
loosened by manipulation it appears all but possible to lift 
the head over the glenoidal margin, especially when the pec- 
toral muscle has become atrophied, the bone seems to be 
under the skin, and so easy of access. We will refer to this 
again. 

All of our cases had been carefully prepared for operation 
prior to manipulation. The shoulder, chest and entire arm 
were wrapped in towels wrung out of mercuric bichloride 
solution. This was for a twofold purpose,—first, to be pre- 
pared to operate without loss of time if manipulation failed ; 
second, wet towels cling better to the arm and body and 
enable one to do more effective manipulation. 


I.—Subcoracoid; duration three months. Right shoul- 
der; reduced by manipulation. 

In the fall of 1889 a young farm laborer presented himself 
with a subcoracoid dislocation of the right shoulder joint of 
three months’ duration. He stated that he had fallen from a 
horse to the ground, and, on attempting to get up, he had felt 
an intense pain in the shoulder and found that he could not 
move the arm. He sent a messenger for a physician, who, on 
his arrival, placed him under an anesthetic and believed he had 
accomplished a reduction. He stated that his pain continued 
to be severe, that the immobility of the arm remained after 
regaining consciousness and had continued to the time of his 
visit to the writer. 

On examination, there was presented the usual unmistakable 
picture of a subcoracoid dislocation. He was placed on the 
examining table for the purpose of ascertaining the degree of 
fixation of the humeral head in its false position. While the 
elbow was being pressed to his side the arm was gradually ro- 
tated outward to its utmost limit, using the forearm as a lever. 
The head could be plainly seen to move toward the glenoid 
fossa. The elbow was then moved toward the median line to 
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a point just below the nipple and the arm suddenly rotated 
inward, when, to our astonishment, the humeral head suddenly 
assumed its normal position in the glenoid cavity. The arm was 
fastened by means of a wide roller bandage with the forearm 
flexed across the chest and maintained in this position for four 
weeks, when the case was discharged with every prospect of 
acquiring useful function. 

Outcome: Complete recovery of all normal movements. 
Entirely free from pain and all discomfort. 

Case I].—Subcoracoid, right shoulder, duration five months. 
Vertical incision over deltoid, dividing inner part of deltoid, 
also coracobrachialis, short head of biceps. Reduced by rota- 
tion and traction. 

B. A., muscular young laborer, had sustained a subcoracoid 
dislocation five months previously. He stated that he had fallen 
from a height, striking on his right hand while the arm was 
in an abducted position. Several unsuccessful attempts had been 
made at a reduction. He carried his arm in an extended posi- 
tion, being utterly unable to flex it. The extremity was swollen, 
presented a purple color, was very painful and in the usual 
subcoracoid position. When first seen he was placed in a re- 
cumbent position, but on attempting to use the Kocher method, 
it caused so much pain that further efforts in that direction 
were abandoned until he was placed under chloroform anesthesia. 
All manipulations, extreme abduction, adduction, inward and 
outward rotation failed to move the head of the humerus from 
its subcoracoid position. Prudence seemed to dictate that the 
utmost limits within bounds of safety had been reached in our 
manipulative endeavors, so nothing remained to be done but to 
liberate the humeral head by a free incision. Not being pre- 
pared for such an undertaking, and not having the consent 
of the patient, he was allowed to recover from his anesthesia 
and at a later date arrangements were made for an open 
operation at his home. 

Our assistant disappointed us by his non-arrival, so that 
the writer was obliged to act as operator and his own assistant. 
After disinfection of the shoulder an incision was made, be- 
ginning over the acromion process and extending five inches 
downward directly over the empty glenoid cavity and parallel 
with the deltoid fibres. The glenoid cavity, covered by a thick- 
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ened-and contracted capsule, was exposed. The humeral head 
rested under the coracoid process. It was impossible to expose 
it through this incision so it was continued forward and inward 
over the shoulder to the coracoid process and a part of the 
deltoid divided transversely. Now the coracobrachialis and the 
short head of the biceps came into view in the upper part, 
and the pectoralis major in the lower part of the wound. The 
pectoralis major and the subscapularis were nearly separated 
from their attachment to the humerus, which partly exposed the 
head. Outward rotation broke the newly formed costal ad- 
hesions, but the head could not be moved toward the glenoid 
cavity until the coracobrachialis and the short head of the 
biceps had been divided. The tear in the joint capsule had 
closed; the capsule itself, having become a fibrous mass, was 
excised. The humeral head was replaced with some difficulty 
with the assistance of an elevator and outward traction on the 
arm while Dr. Jansen, who acted as anesthetist, clasped his 
hands under the patient’s armpit and produced counter-traction. 
The divided muscles were sutured as nearly as possible in their 
proper position and the wound closed with a tubular drain. 
Union was complete in ten days. Passive movements were in- 
stalled at once, and, in the course of two months, fairly good 
passive motion was obtained. 

Outcome: Forward and backward movements restricted 
about one third; can place hand on opposite shoulder. Cannot 
raise arm to a horizontal plane. 

Case III].—Subcoracoid dislocation, right shoulder. Dura- 
tion two months. Incision over deltoid; divided subscapularis; 
part of pectoralis fibrous capsule extirpated. Reduced by Kocher 
method. 

D. T., a laborer, had sustained a subcoracoid dislocation of 
the right shoulder two months previous to his admission to 
the Methodist Episcopal Hospital. It was explained to the 
patient that an attempt would be made to reduce the dislocation 
by manipulation, and, if not successful, open operative measures 
would be instituted at once, to which he agreed. Accordingly, 
he was placed in deep chloroform narcosis. The Kocher method 
was tried repeatedly, but failed. The heel-in-axilla procedure 
and extreme abduction, traction and counter-traction yielded no 
better results. But these manipulations had evidently broken up 
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the adhesions because the head could be moved almost to the 
margin of the glenoid cavity. An incision, beginning over the 
acromion process and extending downward five inches, exposed 
the head of the humerus covered by the subscapularis and 
pectoralis major. These muscles were divided, the head coming 
fully into view protruding through its capsular rent, which had 
firmly contracted. The thickened fibrous capsule was excised. 
The head, which was unchanged, readily slipped into its place 
by Kocher manipulation. The wound was closed as in the 
preceding case. Union in ten days. Passive movements were 
begun and in a month fairly good function was obtained. 

Outcome: Movements restricted in every direction fully one 
third. Arm cannot be raised to a horizontal plane. Complains 
of some pain in the region of the joint. 

Case I1V.—Subcoracoid dislocation, left arm, four months’ 
duration. While manipulating the humeral head broke off; 
the fractured end of humerus placed opposite glenoid cavity; 
the broken-off head allowed to remain in subcoracotd location. 

E. D., a robust ranchman, came to the Methodist Episcopal 
Hospital from western Nebraska. His left arm was extended 
and abducted, swollen and painful. He had sustained a sub- 
coracoid dislocation four months previously by being thrown 
from a horse. After he had given his consent to an open 
operation, if one should be necessary, his shoulder was disin- 
fected and he was placed under chloroform. Manipulations by 
the Kocher method were attempted. The bone had become firmly 
adhered beneath the coracoid process, so that the movements 
affected the bone no more than if osseous union existed. The 
efforts at outward and inward rotation were increased, when 
suddenly, with a snap, the humeral head seemed to have been 
dislodged from its bed of adhesions. The humerus could easily 
be placed in its normal position, but, on palpation, the head 
of the humerus could still be felt in its former position under 
the coracoid process. It was now plain that a fracture of the 
surgical neck had been produced. Now arose the question 
whether to fix the arm so as to maintain it in as nearly a 
normal position as possible, or to remove the capsule and the 
separated head? The thing most desired by the patient was 
relief from pain. It was impossible to know whether the sepa- 
rated head was pressing on important nerves. If it could be 
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determined that by leaving the head, the arm would be free 
from pain, there really was no other indication for an incision. 
Nothing could be gained by extirpating the capsule, since the 
end of the humerus could easily be held in place. The pros- 
pects for a pseudarthrosis were better with the capsule undis- 
turbed. On the contrary, if the capsule were extirpated, the 
chances of an osseous union were to be reckoned with. It was 
further recalled that it had been recommended in old irreducible 
subcoracoid dislocations that the head be severed with a chain 
saw and allowed to remain. 

It was decided to fix the arm so that the end of the humerus 
would be held in place, allow the patient to recover from his 
anesthetic and, if the old pain persisted, to extirpate the severed 
head at some subsequent period. Much to our delight, all pain 
had disappeared, consequently the arm was maintained in its 
corrected position for four weeks, when passive movements were 
instituted. The pseudarthrosis developed and useful function 
was obtained. 

Outcome, one year later: Freedom of movements in all 
directions, but the strength of the shoulder was greatly reduced. 
No pain in shoulder. The dislocated head produced no dis- 
comfort. 

Case V.—Subcoracoid, right shoulder. Six months’ duration. 
Reduced once before by open operation. Redislocated. Incision 
over the deltoid. Could not replace head on account of mus- 
cular shortening. Head of humerus removed with chain saw. 

A. F., aged thirty, railroad laborer, admitted to St. Joseph’s 
Hospital. As a result of an explosion he had sustained about 
six months previously a subcoracoid dislocation of the right 
shoulder and a fracture of the right femoral neck. Ineffectual 
attempts at reduction had been made. The head of the humerus 
could be brought to the glenoid cavity, but immediately returned 
to its subcoracoid position when the arm was released. Ac- 
cordingly, his physician, who is an excellent surgeon, made an 
incision over the shoulder and through the deltoid, and found 
that the rent in the capsule was contracted to such a degree 
that it prevented the head from being drawn through it. The 
rent was enlarged, permitting complete reduction. The wound 
was closed and united per primam. The arm was fixed in the 
usual way. The case did well, apparently, for two or more 
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weeks, when the humeral head gradually passed from the glenoid 
cavity to its former subcoracoid position. In this condition he 
was sent to St. Joseph’s Hospital. 

On examination, the upper end of the humerus was found as 
before described, and there was a firm, smooth cicatrix over the 
outer aspect of the shoulder. The fracture in the right femoral 
neck had not united. 

O peration.—Several days after his admission an incision was 
made, beginning at the point over the site of the coracoid process 
(which could be felt) and extending outward to a point over 
the middle part of the glenoid cavity and then downward for 
five inches. After turning down this flap and partly dividing 
the pectoralis major, the exploring finger came in contact with 
a fragment of bone which proved to be the fractured coracoid 
process. This fragment was separated from its attachments 
and removed. The head of the bone, the cartilage of which 
was eroded, was brought toward the glenoid cavity by means 
of traction, rotation and the assistance of an elevator. It was 
found that the head could not be brought into the glenoid cavity 
because of muscular shortening, which made it rest against the 
acromion process. The head was removed with a chain saw. 
The end of the humerus now rested in the glenoid cavity. The 
wound was closed and a tubular drain inserted in the lower 
end of the incision. The wound healed throughout except at 
the point of drainage, where an infection of moderate degree 
took place. The functional result was fairly good. He was 
also provided with an ambulatory traction splint for his hip 
joint. 

Outcome, after two years: Shoulder painless; arm can be 
moved in every direction by a swinging movement. 

Case VI.—Subcoracoid, right shoulder. Duration six months. 
Incision in pectorodeltoid interval. Subscapularis, infraspinatus 
and supraspinatus, teres major and minor divided; long and 
short heads of biceps divided. Reduction. 

W. M., aged fifty, ranchman, admitted to the Presbyterian 
Hospital. He stated that about four months previously he had 
fallen and “ put his right shoulder out.” Ineffectual attempts 
at reduction had been made, the attendant finally announcing 
that the bone was in place. But when the swelling had disap- 
peared it became evident to the patient that his “ shoulder was 
not right.” 
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On examination, the arm was found to be extended, abducted, 
painful, swollen, cedematous, and could not be flexed. The 
head of the humerus was found in the subcoracoid position. 
The following day, under chloroform anesthesia, by manipulation 
the head could be transposed to the anterior margin of the 
glenoid cavity, but no further. 

An incision in the pectorodeltoid interval was made, the 
cephalic vein encountered and pulled outward and backward, 
the pectoralis major almost completely severed and the capsule ex- 
tirpated with great difficulty. The subscapularis, the infraspinatus 
and supraspinatus, teres major and minor were divided. Efforts at 
reduction seemed to be opposed by both the long and short heads 
of the biceps, which were both divided. The head was then, 
after several ineffectual attempts, elevated to its proper place; 
the tendons and muscles were reunited with catgut and the 
wound closed. Union per primam. At the present time the 
articular movements are still limited, but, on account of the free 
mobility of the scapula, he is able to perform manual labor. 

Outcome: Arm movement free in every direction except out- 
ward and upward. Movements limited one fourth. He can do 
hard manual labor. 

Case VII.—Subcoracoid, right shoulder. Duration three 
years. Great pain. Head of humerus removed with chisel. 

Mrs. M. P., aged fifty, farmer’s wife, was admitted to the 
Methodist Episcopal Hospital. She stated that three years be- 
fore she had been thrown from a wagon, falling on her right 
shoulder. The medical attendant diagnosed a sprain. She was 
unable to move the arm at the shoulder and had not done so 
since the accident. The arm was semiflexed at the elbow. 
The shoulder and arm were atrophied, the forearm cedematous 
and swollen. There had been constant pain, requiring the daily 
use of morphine for the entire period of three years. 

On examination, the head of the humerus was resting on 
the anterior margin of the glenoid fossa. On movement, the 
scapula followed every excursion of the arm, suggesting possible 
bony union. The patient came with the urgent request for 
immediate amputation. Preparations were made, and the patient 
placed under chloroform the following day. Manipulations now 
demonstrated positively that bony ankylosis existed and could 
not be broken up. 
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An incision over the head of the humerus and a blunt sepa- 
ration of all the soft parts revealed that we had to deal with 
an old subluxation, complicated with an impacted fracture of 
the head of the humerus and a separation of the anterior margin 
of the glenoid cavity. The real nature of the injury not having 
been recognized, the bones became firmly united in this position. 
The head of the bone was removed with a chisel immediately 
below the lesser tuberosity. The glenoid fossa was freed of its 
capsule, the end of the resected bone placed against it and the 
wound closed. It healed without complications. The pain all 
disappeared, and, from last accounts, had not returned. 

Outcome: Lost sight of patient after six months; nothing 
could be learned of the subsequent fate of the case. 

Case VIII.—Subcoracoid, right shoulder. Duration one year. 
Had been replaced by a middeltoid incision; became redislocated. 
Incision middeltoid; division of subscapularis. Replacement. 
Healed in six weeks. 

Mrs. W. B., aged fifty years, a farmer’s wife, had fallen on 
her right shoulder about a year previous to her entrance to the 
Methodist Episcopal Hospital, producing a subcoracoid dislo- 
cation. Attempt at replacement had failed. Six months later 
a surgeon replaced the head through a middeltoid incision. The 
head became redislocated and rested to the inner side of the 
coracoid process when she was admitted. There was a freely 
discharging fistula over the mid portion of the scar. After an 
enlargement of this fistula to an extent of five inches, the length 
of the former incision, quite a large cavity was found containing 
pus and débris extending from the glenoid cavity to coracoid 
process. This was cleaned of its necrotic contents and an at- 
tempt to sterilize it with carbolic acid, 95 per cent., and alcohol 
was made. The glenoid cavity was cleared of capsule remnants. 
After a moderate amount of manipulation, particularly outward 
rotation, the head left its subcoracoid location and moved towards 
its cavity, but was prevented by the subscapularis, which had 
been partly torn and had become adhered to deeper structures. 
It was divided and reduction was easily accomplished. Two 
large drains, one in the upper, and the other in the lower end 
of the wound, were placed and the wound closed. The healing 
process was a slow one, but finally took place after four weeks 
with the arm in good position, free from pain but with limited 
motion. 


* 
“ae 


904 A. F. JONAS. 


Outcome: About six months later she fell and a re-dislocation 
took place. The writer was informed that the head of the bone 
was removed by another surgeon. A year later she died from 
some intercurrent affection. 

Case IX.—Subcoracoid, left shoulder. Duration thirteen 
weeks. Axillary incision; pectoralis major and subscapularis 
divided. Head rotated into place. 

A. S. T., a farmer, was thrown from his horse, dislocating 
his left shoulder. An attempt at reduction was made by his 
medical attendant and was believed to be successful. Living a 
long distance from his physician, he did not see him again for 
two months when it was discovered that the dislocation still 
existed. About two weeks later, thirteen weeks after the ac- 
cident, he presented himself at the office of the writer. 

On examination, the head of the left humerus could be seen 
through the rather thin and flabby pectoralis major muscle and 
under the coracoid process. He was of rather spare build and 
his musculature was only moderately developed. He had very 
little adipose tissue. 

Operation.—Under ether anzsthesia, manipulations broke up 
adhesions so that the head of the bone became quite movable, 
but it could not be replaced. The arm could be fully extended 
in an outward direction. The head of the humerus lay beneath 
the margin of the pectoralis major. The bone was so near the 
skin that it seemed a simple matter to open directly upon it. 
Accordingly, an incision was made along the margin of the 
pectoralis major, and after a moderate amount of dissection with 
a Kocher director the humeral head exposed. The pectoralis was 
freed and the entire head could be palpated, but it was difficult 
to feel the glenoid cavity. The joint capsule had been torn, 
permitting the head to escape, the rent hugged the humeral 
neck closely. The capsule had become a thick fibrous cord 
attached to the inner side of the head. It soon became evident 
that the joint cavity could not be cleaned of its obstructive 
fibrous structures on account of lack of room. The pectoralis and 
the deltoid were in the way. After the skin had been dissected 
from its anterior surface, the index finger was thrust under the 
pectoralis and the muscle was divided with a pair of scissors as 
we did some years ago in the amputation of the breast to more 
easily expose the axillary space. Now the head came fully into 
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view and to it was attached the subscapularis, which was divided 
and a fairly good access to the glenoid cavity was obtained, per- 
mitting the extirpation of a part of the joint capsule. The head 
was now rotated into place. The long head to the biceps had 
been torn off. After some search, it was brought back into 
its groove and fastened by a chromic catgut. The subscapularis 
was replaced and sutured. The pectoralis was also replaced 
and sutured and the wound closed, after placing a tubular 
drain, which was removed in twenty-four hours. Operative 
recovery uneventful. 

Outcome: Deltoid moderately atrophied; could not raise the 
arm to a horizontal line after two years. Backward and 
forward movement almost normal. Could place his hand on 
his head. The scapula took part in nearly all the shoulder 
movements although there was no ankylosis either fibrous or 
osseous. All movements were made with effort, as if the scapula 
was fixed. 

CasE X.—Subcoracoid, right shoulder. Incision, pectoro- 
deltoid groove. Divided part of deltoid and subscapularis. Head 
rotated into place by Kocher method. 

Mrs. M. T. R., aged fifty, a housewife, very fleshy. Fell 
down stairs about one year ago and injured her right shoulder. 
Her medical attendant believed her to be suffering from a 
sprained shoulder. The thick panniculus together with the co- 
incident swelling made it difficult to recognize the real condition. 
The flatness over the glenoid cavity, the abduction and limited 
mobility of the arm, together with the swelling and pain in 
the arm and forearm, made it easy to recognize a subcoracoid 
dislocation. 

Operation.—Nebraska Methodist Episcopal Hospital. Ether 
anesthesia. After the usual pre-operative preparations, rota- 
tion, circumduction and traction broke up the new adhesions 
surrounding the humeral head, but it was impossible to effect 
a reduction. An outer anterior incision over the right shoulder 
was made, reaching down to the pectorodeltoid groove, which 
was split, exposing the dislocated head, but the glenoid fossa 
could not be exposed until a transverse section of a part of 
the deltoid had been made. The capsule, which had become a 
thick, firm cord, was extirpated. The subscapularis was divided. 
The remaining resisting structures about head were separated 
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by a periosteotome. The head of the humerus was now easily 
rotated into its fossa by the Kocher method. The long head 
of the biceps, which had been torn from its attachment, was 
sutured with catgut. The divided muscles were sutured and the 
wound closed and drained with a tubular drain. The line of 
incision healed promptly, but there was some discharge of pus 
from the tube for two weeks. 

Outcome: There is almost normal anteroposterior move- 
ments, but the arm cannot be raised to a horizontal plane. There 
is entire freedom from pain. 

Case XI.—Subcoracoid, right shoulder. Duration six months. 
Divided part of deltoid and subscapularis. Rotated head into 
place by Kocher method. 

J. D., a farmer. He is large, muscular and corpulent. Six 
months prior to his examination by the writer, he fell down a 
cabin stairway, while intoxicated, during the return voyage from 
Europe on a steamship, injuring his right shoulder. He did 
not consult a surgeon until five months later. 

On examination, a right subcoracoid dislocation was easily 
recognized. The arm was painful and apparently fixed in its 
new location. Under complete ether anesthesia, after much 
manipulation the arm was made quite freely movable. Then 
through the same form of incision and severing the same struc- 
tures as in the preceding case, the arm was finally rotated into 
place, the large powerful muscles making all manceuvres difficult. 
The wound was closed as before and union was per primam. 

Outcome: At present, a year after the operation, the head 
of the humerus is firmly bound in the glenoid fossa, producing 
a firm fibrous ankylosis. The scapula moves with the humerus 
as if it were a part of it. He has only a very limited use of 
the arm. A part of this may possibly be accounted for by his 
entire neglect of any form of massage or passive movements. 


In briefly reviewing the foregoing cases, we first of all 
note that all of them were subcoracoid dislocations; none 
were really intracoracoid. This is accounted for by the fact 
that nearly all shoulder joint dislocations are of this type. 
Dislocations in other directions are not only infrequent but 
they seem to be more promptly recognized and easily reduced 
when they do occur. Why subcoracoid or intracoracoid dis- 
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location should be sometimes overlooked may be explained 
by the fact that swelling about the shoulder joint, more 
particularly between the glenoid cavity and the deltoid muscle, 
may be very great. A hematoma may sometimes form that 
completely restores the contour of the shoulder, obliterating, 
to a great measure, the signs of dislocation. The second 
factor that accounts for a non-recognition of a dislocation 
is due to the hurried and incomplete examinations, frequently 
made, without removing the clothing from the shoulder. The 
third, a lack of experience in dislocations in general. And 
fourth, in a surprisingly large number of cases the subject 
thinks he has sustained “only a sprain” and consults a 
surgeon only after he finds that his “sprain” will not get 
well. 

The method of replacement by open operation in eight 
cases was through a vertical deltoid incision, modified to suit 
the peculiarities in each case. 

The one exception was in Case IX, where the humeral head 
could be plainly outlined in the axilla beneath the lower border 
of the pectoralis major, and, at first glance, nothing seemed, 
apparently, more easy than to cut directly down upon the 
head, liberate any structure that might offer a resistance and 
then replace the head of the bone. It was found that it was 
not difficult to liberate the head, but the head of the bone 
and the pectoralis major prevented an approach to the glenoid 
fossa, so that it could not be prepared for the reception of 
the femoral head without dividing the pectoralis and a part 
of the deltoid muscles. Naturally one feels that the best 
method would be one where a minimum division of soft struc- 
tures is required to effect reduction, and the axillary route 
seemed, on first thought, to be the one. It was found, how- 
ever, that the same structures required division as in the 
pectorodeltoid route. The closer proximity of the axillary 
contents increased the danger of injury to them without 
offering any advantages over the higher incision. To liberate 
the dislocated head from its subcoracoid or intracoracoid 
position by dissection, the lower route would make approach 


q 
of 
[= 
i 
x 


908 A. F. JONAS. 


very difficult and even dangerous. While the experience 
gained in a single case is inadequate to form an opinion, it 
must not be forgotten, however, that this case was most 
favorable for the axillary route, on account of the small 
flabby muscles and the very limited adipose tissue. In a 
more muscular subject with a large amount of fat, in the 
opinion of the writer, the operation could not be properly done. 
Therefore the best approach to the dislocated head and glenoid 
cavity is through a pectorodeltoid incision. 

Now when we turn to the final outcome of our cases, 
much remains to be desired. We may say that the condition 
in all was improved, but none were restored so that all normal 
movements could be executed. Muscular atrophy was common 
to all, particularly the deltoid and biceps. Whether this 
atrophy was due to trophic changes, or whether it was due 
to the long inactivity, due to the long disuse incident to the 
period of dislocation, cannot be determined. The joint capsule 
was always changed so that a greater part of it had to be 
extirpated. This interfered to a great extent with the restora- 
tion of free articular motion, consequently the limitation of 
movement prevented unimpeded muscular action. This im- 
peded muscular movement would prevent muscular develop- 
ment and add to the existing atrophy. However limited the 
resulting joint movement, the arm was always useless until 
the head of the bone was liberated and the humeral head 
was restored to its normal position. The pain was always 
relieved. The circulatory disturbances in the arm and hand, 
as was indicated by the swelling and discoloration, always 
disappeared. 
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OPERATIONS UPON THE APPENDIX. 


ANALYSIS OF I4II @PERATIONS PERFORMED AT THE PRESBYTERIAN HOSPITAL, 
NEW YORK.* 


BY CLARENCE A. McWILLIAMS, M.D., 
OF NEW 


YORK 


Instructor in Surgery, Columbia ee N. Y.; Assistant Surgeon to the 
Presbyterian Hospital. 


Tus report is based upon all the operations performed 
upon the appendix by the various operators in the Presbyterian 
Hospital, New York, during the years 1906, 1907, 1908, and 
1909. These numbered 1411, divided in a general way as 
follows (see Table I): Acute cases 687, chronic and re- 
lapsing 512, and cases in which the appendix was removed in 
association with other procedures 212. This latter division 
will not be taken up at all in the first portion of this report 
which deals with operations on the appendix alone (1.c., for 
appendicitis in some form) but will be considered as a separate 
heading in the last section. 


SEX. 


Analysis of the sex in the acute, chronic and relapsing 
cases shows a variation from that given by other writers. 
Thus Johnson (“ Surgical Diagnosis,’ 1909) makes the state- 
ment that appendicitis occurs in the proportion of four men 
to one woman. The proportions in other statistics are: 


PERCENTAGE OF MALES. 


Cases Per cent. 


Total 2586 64.2 


* Read before the New York Surgical Society, February 9, 1910. 
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In this series of 1199 operations for acute, chronic and 
relapsing conditions, taken as a whole, there were 604 males, 
or 50.3 per cent., and 595 females, or 49.7 per cent., an almost 
equal number in each. There is no apparent reason why 
there should be a difference in the frequency in the two 
sexes. Our statistics show that the milder or more chronic 
the inflammation the more frequently does it affect the female. 
Thus in 512 chronic and interval operations, 37 per cent. only 
affected males, while 62 per cent. occurred in females. In 
the slightly severer inflammation (the acute catarrhal, 92 op- 
erations), the disproportion between the two sexes is less, 
though still more frequent in the female, 42 per cent. being 
in males and 57 per cent. in females. Very different pro- 
portions, however, are found when we analyze the 595 op- 
erations for the severe lesions, taken as a whole (suppurative, 
gangrenous and abscess conditions). In these 63 per cent. 
affected males and 37 per cent. females. One sex does not seem 
to be much more disposed in this last class of severe lesions 
to a fatal issue than the other. For if, as before, we exclude 
the acute catarrhal and include the suppurative, gangrenous 
and abscess cases (595 operations, total mortality 68, males 
45, females 23), 66 per cent. of the deaths occurred in males 
and 33 per cent. in females, or a proportion of two males to 
one female dying, the frequency of occurrence in the two 
sexes (63 per cent. males, 37 per cent. females) being thus 
proportionately about equal to that of the mortality (66 per 
cent. males, 33 per cent. females), 1.e., sex does not seem 
to influence the mortality to any extent. 


AGE. 


Kelly makes the statement that four-fifths of all cases of 
appendicitis occur before the age of thirty, and more than 
half before twenty. Our statistics do not quite bear these 
figures out (See Table II). Thirty-three and nine-tenths per 
cent. (404 cases), or a little over a third, occurred before 
twenty years of age, while 68.9 per cent. (821 cases), or a 
little over two-thirds, occurred before thirty. Nineteen per 
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cent. (227 cases), occurred in patients between 30 and 40 
years of age. The youngest patient was 21 months (re- 
covered). The oldest was 72 years, in whom an abscess was 
opened without removal of the appendix. Cultures showed 
streptococci and colon bacilli. Death from sepsis. 

The bearing which age has upon the mortality is interest- 
ing and instructive (see Table II). The extremes of life 
stand the disease badly. Under 5 years of age, there were 16 
patients operated upon with 3 deaths, or a mortality of 18.7 


TABLE II.—AGE OF CASES. 


Acute cases Chronic Totals 


| Mortality 8 | g 

oO 

| | s | 88) s | 

| 2 |e & | 

| 26] 2.3] 3 | 28.7 
Between 5 and 39 | 3 7.9' 10! 1.9] 5.4 
Between ro and 20...! 217 | 31.8 |24 | 11.0| 122 | 24.0) 339 | 28.5 
Between 20 and 30... 206 , 30.2. 8 3.8 221 43.5 427 | 35.8 
Between 30 and 4o.... 118 (17.3 12 | 10.1) 109 21.4) 227 | 19.0 
Between 40 and 50... 53 | 7.7, 8 | 15.0; 37| 90! 7-5 
Between 50and60.... 24 4 | 16.6 7 3/ 2.8 
Between 60and 70...) 1.0. 66.6. 7 

| 682 | | 68 | 508 

Up to 20 seen 272 |39.8| .. = 132 | 25.9! 404 | 33.9 
Up to 30 468 | 353 | 69.4 | 821 | 68.9 


per cent. The high mortality in children under five, I believe 
to be due to the fact that the disease is more difficult to 
diagnose in them than in adults. It is also more treacherous 
and stealthy and the lesions severer with marked tendency to 
early perforation. The average day of the disease upon which 
these 16 children were operated was the fourth. The three 
deaths among them were in patients operated upon on the 
fourth day (2 cases) and fifth day (1 case), all 3 having 
gangrenous appendices associated with general peritonitis. 
The condition is usually diagnosed as acute gastritis, and only 
after the symptoms become serious is the correct one made. 
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The shocking death rate of 662/3 per cent. is found 
in the 9 patients (6 deaths) who were operated upon for 
acute lesions over 60 years of age. I attribute this high 
death rate to the attempts on the part of the physicians who 
were first called to tide these patients over their acute attack, 
operation being hesitated in because of the increased risk due 
to their old age. This is a more unsafe view to take in these 
old persons than it is in younger persons, if such a thing be 
possible. The very increased risk, due to their diminished 
powers of resistance to infection, renders early operation im- 
perative if we are to save them, earlier even than in younger 
persons. The durations of the disease in these 6 fatal cases 
were Io hours, 30 hours, 4, 5, 10, and 11 days respectively. 

The lowest death rate was found to be among the 206 
patients between 20 and 30 years of age, of whom 8 died, 
or 3.8 per cent. 


ANALYSIS OF THE MORTALITY. 


The total number of patients operated upon was I4II, 
of whom 72 died, or a mortality of 5 per cent (see Table I). 
Of these, 212, however, were cases in which the appendix 
was removed in association with other procedures, which 
leaves 1199 operations for some variety of appendicitis. These 
latter alone will now be considered. 

In any given statistics the mortality rises and falls with 
the relative number of acute (and complicated) and quiescent 
(chronic and relapsing) cases operated upon, and to obtain 
a fair view of the actual operative mortality it is necessary 
to divide the operations into two distinct classes: 

1. Those performed during quiescent periods of the dis- 
ease, 1.¢., for chronic and relapsing (interval) conditions. 

2. Those performed in the presence of acute lesions. 

1. Chronic and relapsing conditions: In this category 
there were 512 operations performed with 3 deaths, or a 
mortality of 0.5 per cent. These 3 deaths were as follows: 
One patient died on the twenty-first day after operation of 
lobar pneumonia and pulmonary thrombosis. The second 
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patient died on the fourth day of acute nephritis (suppression). 
The third patient died on the fourth day of general septic 
peritonitis due to the slipping of the ligature off the stump 
of the appendix. In this case two plain catgut ligatures had 
been used without any subsequent burying of the stump. 
While a number of authorities advocate this method of treat- 
ing the stump, the additional burying of the base of the 
appendix seems wiser and safer. Comment on these 3 deaths 
is unnecessary except to say that two of them were unavoid- 
able while the third should not have occurred. A number 
of cases are reported where the ligatures have slipped from 
the stumps, e.g., in the report of 2000 appendix operations 
performed at Mt. Sinai Hospital, New York, (Moschcowitz, 
Arch. f. klin. Chir., Bd. 82, Heft 3) this accident occurred in 
2 cases. 

2. Operations performed in the presence of acute con- 
ditions: Under this category there were 687 operations, with 
68 deaths, or a mortality of 9.8 per cent (see Table I). 

Brewer, in his “ Surgery ” (1909), makes this statement as 
to the mortality in the acute cases: “In early acute cases 
when the inflammation is limited to the appendix, the mor- 
tality should not exceed 2 or 3 per cent., in abscess cases not 
greater than 5 per cent., but in late neglected cases where 
there is a diffuse peritonitis, the mortality will be from 50 to 
80 per cent., the former figure representing the mortality to 
be expected in children, the latter in adults.” 

In the present statistics there was a mortality of 1.6 per 
cent. (364 patients, 6 deaths), in the early acute cases limited 
more or less to the appendix. In the abscess cases with re- 
moval of suppurative or gangrenous appendices, the mor- 
tality was 5.0 per cent. (180 patients, 10 deaths). In the 
abscess cases without removal of the appendices, the mortality 
was 23 per cent. (60 patients, 14 deaths). There was a 
mortality of 42 per cent. in the late cases with general peri- 
tonitis (83 patients, 35 deaths), i.e., in children of 10 years 
or under, the mortality was 50 per cent. (14 cases, 7 deaths) ; 
in patients with general peritonitis over 10 and under 20 
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years of age, the mortality was 38.4 per cent. (26 patients, 
10 deaths); in adults over 20 years of age with general 
peritonitis, the mortality was 48.4 per cent. (43 patients, 
21 deaths). 

For a satisfactory estimation of the results of operations 
during the acute stages, the classification adopted by Sprengel 
is the most convenient. Thus, early operations, those under- 
taken during the first 48 hours, intermediate operations, those 
performed from the third to the sixth day inclusive, and 
late operations, those performed from the sixth day onwards. 
The present status among surgeons of the question of op- 
erating in acute appendicitis may be fairly stated briefly as 
follows: I quote freely from Murphy (‘‘ Keen’s Surgery,” 
vol. 4, page 773): ‘‘ From the clinical course and pathological 
changes, it is evident that the most favorable time for opera- 
tion is within the first 32 hours of the attack, or, from a 
pathological basis, before perforation of the appendix or in- 
fection of the peri-appendicular tissues has taken place. The 
diagnosis can and should be made with accuracy in the great 
majority of cases before the end of the first 24 hours. From 
the symptoms and clinical course of the disease in the first 
48 hours, it is impossible to predict with any degree of 
certainty what the subsequent course of the disease will be— 
that is, whether the tendency will be to subsidence and cure 
by the natural processes or to a virulent course, if not fatal 
termination. The danger of operation in this stage is but a 
trifle above that of the operation undertaken in the interval, 
while the patient is spared the dangers of serious complica- 
tions.”” In short, patients with acute appendicitis should be 
operated upon immediately and this statement voices the views 
of most surgeons generally in America. 

The intermediate stage, from the third to the sixth day 
inclusive: The question of whether to operate or not during 
this period is the crux of the whole appendix situation and 
unfortunately at the present time authorities differ as to the 
better plan of procedure. I quote again from Murphy: 
“Should we operate in the second (intermediate) stage, dur- 
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ing the increasing or spreading inflammatory process which 
may mean anywhere from the second to the fifth day? In 
this stage we may have the circumscribed abscess around the 
appendix, an active inflammatory process of the neighboring 
tissues or organs, or the early pathologic changes of a cir- 
cumscribed or general peritonitis. We often find the tem- 
perature and pulse high, meteorismus, intestinal paralysis, 
and acutely infected tissues, with manifestations of severe 
intoxication at this stage. Shall we then operate?” The 
answer to this question divides the surgical world into two 
camps: the one advocates the Ochsner treatment of diminish- 
ing peristalsis and delaying operation in the hope that the 
diffuse or general peritonitis will subside into a local process 
and form a circumscribed abscess which can be opened later 
when the severe abdominal symptoms and general toxemia 
have subsided. Some of their statistics are alluring (c.g., 
Guerry, Jour. Amer. Med. Assoc., Jan. 1, 1910); but, before 
being convincing, it will be necessary to know how many 
patients, treated in this way, die without localizing the process 
into an abscess, hence go unoperated. I have seen no such 
statistics. Patients who have strength enough to survive the 
battle are operated upon and the unfit are eliminated. This 
method seems ideal for the statistics of the operator and per- 
haps better calculated to minister to the surgeon’s reputation 
than to the safety of the patient. How is any one to tell in 
advance whether a given spreading or diffuse peritonitis will 
not go on to a general and fatal peritonitis? Unquestionably 
it will not do so in the majority of cases, but it is the minority 
that we must seek to save. 

The Ochsner method of treatment has been widely mis- 
understood and wrongly applied. Many have falsely inter- 
preted it to mean that operation in all acute cases, even in the 
early stage, should be delayed, and great harm has been done 
because of the letting slip by of the most favorable time for 
successful operation, namely, at the outset. Perhaps it would 
be well to outline the Ochsner method of treatment, in order 
that there may be no misunderstanding as to exactly what 


j 


OPERATIONS UPON THE APPENDIX. 917 


is meant. We may divide it into two parts,—the first finds 
few dissenters among surgeons and relates to efforts which 
should be used to diminish peristalsis, hoping thereby to 
limit the spread of the inflammation. It consists in the use 
of gastric lavage, the giving absolutely of no nourishment 
of any kind and no cathartics by mouth, the giving of no 
large enemata, the continuous administration of normal salt 
solution by rectum by the drop method, and the giving of 
nourishment exclusively by the rectum. The second and more 
criticized portion of the Ochsner treatment consists in the 
delaying operation in the severe (intermediate or late) cases 
in the hope that, by the employment of the means outlined 
above, peristalsis will be so diminished as to limit the spread 
of the diffuse or general peritoneal inflammation and that a 
local abscess will form which can later be opened. Further 
discussion of this topic will be found when considering mor- 
tality figures. 

The second camp is made up of those who answer the 
question of whether to operate in the intermediate, or dan- 
gerous stage by a Yes. Morris (Jour. Amer. Med. Assoc., 
Jan. 1, 1910, Pagell) puts it as follows: “ The Ochsner treat- 
ment is one of the most important things that was ever 
brought forward, but instead of carrying it out exactly as 
Dr. Ochsner does, I believe in doing an operation consuming 
3 or 4 minutes. Get in, snap a forceps on the appendix and 
put in a little drain. You are not doing muck to that patient. 
You are not lessening his chances very much.” All the 
operators in the Presbyterian Hospital belong to this second 
camp and the statistics in this paper are made up of cases, 
with a few exceptions only, treated on such lines, viz., no 
delay in operating in all stages of the disease. A medical col- 
league (Fussell, New York Medical Jour., Jan. 22, 1910, p. 
175) puts it well, as follows: “I thoroughly believe that at 
least three-fourths of the cases of appendicitis would recover 
if not operated upon but I know there are no symptoms that 
will tell when any case is approaching the danger line until 
it is extremely dangerous either to interfere or to wait. I 
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have said that the time to operate is when a diagnosis is made. 
I believe this holds good whether a diagnosis is made early or 
late. J am well aware that some of the best surgeons are 
opposed to this action. They teach that after a certain stage 
is reached it is safer to wait for resolution, or an abscess, and 
then operate. Truly if we were sure that the case would not 
perforate, or sure that the abscess would not rupture into the 
abdominal cavity, that is good advice. But no man can be 
sure of this. We can be sure of a very small mortality if a 
good surgeon operates at any time. It seems just as rational 
to operate if there is pus in the abdomen whether it be due to 
appendicitis or to a perforated ulcer.” 


FACTORS INFLUENCING THE DEATH RATE, 


We have already noted the effect which the age and the 
sex have upon the prognosis. It is instructive to examine 
the acute cases to see how the presence or absence of previous 
attacks and the duration of the disease at the time of operation 
influence the prognosis. 

Previous Attacks in the Acute Cases.—By reference to 
Table III, we find that of the 647 acute cases in which the 
presence or absence of previous attacks are given, 34 per cent., 
or a little over a third of the patients, had had one or more 
previous attacks, while 65 per cent., or a little less than two- 
thirds, had had no such previous attack. In a general way we 
may infer by analyzing this table that the milder the patho- 
logical lesion, the more likely is the patient to have had one 
or more previous attacks, and the severer the lesion the less 
likely. Thus in the acute catarrhal cases, 55 per cent. had 
had previous attacks, in the next severer type, the suppurative, 
39 per cent. only had had previous attacks while in the acute 
suppurative and gangrenous cases with abscesses, 30 per cent. 
gave a history of previous attacks. Twenty-six per cent. of 
the patients with the severest lesions, those with general 
peritonitis, or a little over a quarter of the patients so affected, 
had had previous attacks. The most striking fact, however, 
is elicited from this table from the fatal cases. But 14 per 
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cent. of the fatal cases, or about one seventh, had had previous 
attacks. We may infer from this, I think, that antecedent 
attacks tend to surround the appendix with protective ad- 
hesions so that in a subsequent attack general peritonitis is 
less likely to occur. .In addition it is more than likely that a 
local, protective hyperleucocytosis is formed by the antecedent 
infections. 

Our statistics show that of the patients with acute in- 
flammations who had had previous attacks, the recurrences 
took place in 38 per cent. (somewhat over a third) within 
six months, 66 per cent., or two-thirds, within the first year, 
and 82 per cent, or somewhat over four-fifths, within two 
years of the first attack. 


TABLE III.—PREVIOUS ATTACKS IN ACUTE CASES. 


Acute catarrhal ....................... J None—4o or 44.4 per cent. 
| Present—s5o or 55.5 per cent. 
Acute suppurative .................... J None—8g or 60.5 per cent. 


\ Present—s58 or 39.5 per cent. 
Acute suppurative and gangrenous cases § None—118 or 69.4 per cent. 


with abscesses Present—52 or 30.5 per cent. 
Incision of abscesses without removal of { None—37 or 72.5 per cent. 
appendices Present—14 or 22.5 per cent. 
Acute suppurative and gangrenous ap- f None—s55 or 73.3 per cent. 
pendices with general peritonitis Present—2o or 26.6 per cent. 
{ None—422 or 65.2 per cent. 
Present—225 or 34.7 per cent. 
{ None—50 or 86.2 per cent. 
Present—8 or 13.9 per cent. 


A trifle over half the patients (53 per cent.) who had 
had previous trouble (see Table IV) had had but one previous 
attack, 21 per cent., or somewhat over one fifth, had had 
two attacks, while 25 per cent., or one quarter, had had more 
than two previous attacks. 

Duration of the Disease at the Time of Operation and Its 
Effect upon the Mortality—Whatever may be the difference 
of opinion as to the best treatment of the acute cases after 
the second day of the disease, surgeons are generally of the 
opinion that the greatest factor in reducing the mortality is 
the earliest possible removal of the appendix after the onset 
of the disease (see Table V). Thus, 20 of our cases were 
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operated upon within 16 hours of the beginning of symptoms, 
only one of whom died (64 years old), on the ninth day 
after the removal (10 hours after the onset) of a suppurating 
appendix, from a complication (acute pericarditis in associa- 
tion with chronic valvular disease) which could not have been 
seen nor avoided. In this fatal case the abdominal conditions 
at the time of death were perfectly satisfactory. We may 
safely assert then that operations for acute appendicitis per- 
formed within 16 hours of the onset will commonly result 
in no mortality, except that due to very exceptional circum- 
stances. There were I15 patients operated upon between the 


TABLE IV.—PREVIOUS ATTACKS 


Number | Percentage 


sixteenth and twenty-fourth hours after the onset, with a 
mortality of 4, or 3.4 per cent. Three of these four patients 
had gangrenous appendices with diffuse peritonitis and died 
on the third, sixth and twenty-second days after operation 
respectively, as the direct result of peritonitis, 1.e., sepsis. 
Smears and cultures of the exudates showed the infections 
in one to be caused by streptococci with colon bacilli, in the 
second by streptococci alone and in the third by pyocyaneus 
with colon bacilli. The fourth patient had a gangrenous 
appendix and died on the ninth day of sudden pulmonary 
embolism, that apparently unavoidable complication which 
may be met with in almost any operation of whatever nature. 
Such cases illustrate only too strikingly how treacherous this 
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disease may be even within a comparatively few hours of the 
onset and how necessary it is that, unless definite contraindica- 
tions exist, operation should be undertaken at the very outset 
without waiting for the development of symptoms indicating 
whether the attack is going to be a mild or severe one. Murphy 
says (“Keen’s Surgery”): “To me there appears to be 
no excuse, no explanation, no logical process for, no justify- 
ing hope in, delay in this disease.” These fatal cases make 
one face the discouraging fact that, operate however so early 
we may, there is likely to be a certain unavoidable mortality. 
With the passage of time after the first day the mortality 
mounts. Thus on the second day, there were 145 patients 
operated upon with g deaths, or 6 per cent. of those 
operated upon during that time. Peritoneal sepsis was directly 
responsible for death in 6 of these cases, 2 others died after 
operations for intestinal obstruction, while the ninth died of 
pneumonia. Of 103 patients operated upon on the third day, 
8 died, or a mortality percentage of 7.7. The fourth day 
gives a death rate of 18 per cent. (72 operations, 13 deaths). 
The operations on the fifth and sixth days are about equally 
fatal, each 14 per cent. If we combine the operations per- 
formed from the third to the sixth days inclusive the mortality 
is 12.7 per cent. This is the so-called dangerous period in 
which Ochsner and his followers do not operate but wait, 
expecting to open a local abscess later. What are the results 
if we do operate later than the sixth day? Before answering 
this inquiry, let us see what the adherents of the Ochsner 
treatment believe to be the best days on which to operate. 
In a remarkable series of appendix operations published 
by Guerry (Jour. Amer. Med. Assoc., Jan. 1, 1910, page 4) 
and treated by the Ochsner method, he says that the patients 
ec ming into his hands on the third and fourth days were 
tided through this period of great danger and “ several days ” 
later were safely operated on for localized appendicitis. Again 
Haggard (same journal, p. 10) suggests waiting until the 
tenth to the fourteenth day. Stanton (same journal, page 
10) says, “if things are let alone for a few days it will be 
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found that all these patients at the eighth or ninth days have 
localized abscesses, an easily treatable—surgically drainable— 
lesion. These abscesses should not be allowed to go beyond 
this period, for it is after the twelfth day that we find the 
pus beginning to seek exits of its own—pyemia, metastatic 
abscesses, etc. 

If we take Guerry and: Stanton’s time to operate as any 
day from the seventh to the tenth, by analyzing our statistics 
(see Table V) we find that we have not gotten as good re- 
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| | Combined statistics 2 | 
Zz a = | 4 A | 

1st day. 135 | 5 3-7 i On or before the | | 

9 6.2 | second day 280 

4th day..... 72 13 | 18.0 | x | 

sth day..... 55 8 | 14.5 | 3d | #53 32 (12.7 

6th day ar | 3 | 14.2 J | 

7th day..... 48 | Io 20.8 | From the 

8th day..... | 2 18.1 7thtothe roth 79 16 20.2 

gth day..... 5 1 | 20.0 J day inclusive os 

roth day.. 15 | 3 | 20.0 | 

1rithday.. 4| 1 | 25.0} From the 

1ath day.. 5} 1 | 20.0 roth to the 14th | 52 8 | 15.3 

13th day.. o || day inclusive 

14th day .. i sts 

17th day .. © o | All acute cases 

aist day . 5 ° o | operated On | 356 +21 | 13.4 

Data oe 34 | I o | after 6th « | 

Totals ....| 687 | 68 9.8 


sults as though we operated from the third to the sixth day 
inclusive. For, from the seventh to the tenth day inclusive, 
the mortality was 20 per cent. of those operated upon during 
that period (79 operations, 16 deaths) as against a mortality 
of 12 per cent. of those operated upon from the third to the 
sixth day inclusive. If we take Haggard’s time for operation 
as from the tenth to the fourteenth day inclusive, we find 
that the mortality is 15.3 per cent. (52 cases, 8 deaths), 
which is a somewhat better showing than operations performed 
from the seventh to the tenth day inclusive but not so good 
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as the results obtained when the operations were performed 
from the third to the sixth day. 

I submit that there may be a different type of appendicitis 
in New York City from that found in South Carolina, Tennes- 
see or Illinois. Our patients are drawn from the poor sections 
of the East Side of New York City and are ill calculated 
to withstand and overcome prolonged sepsis such as occurs 
with the Ochsner treatment. It may be that acute appendicitis 
requires different treatment in various sections of the country. 

Let me instance 4 cases treated according to the Ochsner 
method, all with fatal results. 


CasE 2087.—Male, 32, sick 14 days, localized abscess size 
of adult head. Incision, appendix not removed. Seven days 
after first operation, subdiaphragmatic abscess opened in tenth 
space, posterior axillary line, under cocaine anesthesia, evacuat- 
ing a pint and a half of pus. Death three days later from 
exhaustion. 

CASE 2462.—Male, 51, sick five days, condition poor, very 
tender and rigid over whole right half of abdomen. Ochsner 
treatment until the tenth day, then operation. At least a quart 
of thick, fecaloid pus escaped. Cavity extended from liver to 
pelvis. Gangrenous appendix lay loose in cavity. Ligature to 
stump. Drainage. Time of operation 15 minutes. Died on 
the second day following of exhaustion. 

Case 4110.—Male, 43, sick 2 days. On admission great dis- 
tention over whole abdomen, vomiting every few moments. 
Ochsner treatment until seventh day. Slight general and local 
improvement, but not sufficient to warrant further delay. In- 
cision in right side, evacuating in a spurt large quantities of 
pus under great tension. No search for appendix. Drainage. 
Died on the second day from exhaustion. 

Case 895.—Female, 17, pregnant 6 months. Sick 3 days. 
Ochsner treatment until eighth day, then operation. Gangrenous 
appendix removed and a large abscess evacuated of which the 
large uterus formed one wall. Aborted 9 hours after operation. 
Death on the third day after operation of exhaustion. 


In patients such as we see, a few experiences such as the 
above have discouraged us from wide application of the 
Ochsner method. 
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In 3 fatal cases with severe symptoms (all had gangrenous 
appendices with general peritonitis, and of 2, 5 and 7 days 
duration respectively) the blood contained, as shown by cul- 
tures, in one case streptococci, in the second colon bacilli 
and in the third staphylococcus aureus. Few such cases will 
be saved by any form of treatment but is it not much more 
rational to at once remove the primary focus and to divert 
it externally by a quick operation, so as to diminish as much 
as possible the absorption of organisms, than to adopt the 
expectant method of delayed operation trusting the patient to 
take care of such an amount of infection unaided? Under 
the Ochsner treatment I believe none of these cases would 
have reached the time for operation but if the Ochsner method 
had been adopted our statistics would have been improved by 
just so many fewer fatalities. 

While on the subject of the mortality, it may be pertinent 
to say that the incision of abscesses alone without the re- 
moval of the appendices has not proved very satisfactory 
(see Table I). Deaver (ANNALS oF SuRGERY, Dec., 1909) 
voices the same sentiment. Haggard in the article quoted 
above says this: “ There are a great many delayed cases in 
my section of the country and we operate on these simply 
by incision and drainage. We do not bother about the ap- 
pendix and all the patients recover.” We do not get such 
results in New York, for of 60 cases simply drained, 14 
died, a mortality of 23 per cent. of cases so treated. I may 
say, however, that a number of these cases were operated on 
in the presence of general peritonitis in which the incision 
was a dermer ressort. The durations of the disease in these 
14 fatal cases, treated by simple incision without removal of 
the appendices, were: 


‘Days duration Cases Days duration Cases 
3 2 8 I 
4 I 9 I 
5 I 12 I 
6 I 14 3 
7 3 
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The causes of death in these 14 cases treated by simple 
incisions alone were as follows: 


Causes Cases 
Numerous pus pockets or secondary abscesses ............ 4 


In the Surgical Report of St. Luke’s Hospital, N. Y., it is 
stated that in 1908 the appendix was not removed in 16 cases 
with 3 deaths, or 18 per cent. mortality. 

I may state that blood pressures were taken in about 30 
of the acute cases before operation but that these blood pres- 
sures indicated nothing from a prognostic standpoint, the 
pressures not varying to any significant extent in the favorable 
and fatal cases until just before death. 


THE CAUSES OF DEATH IN THE ACUTE CASES. 


Cases 
Seetic infarcts of lune anil liver I 
Hemorrhage from ulcer of intestine ..................4. I 


A collective investigation by a commission of the Berlin Medical 
Society of the appendix operations which had been performed in the Ber- 
lin hospitals during the entire year of 1907, reported as follows: 

In 1344 acute cases, 197 died: mortality per cent. 14.6; in 105 opera- 
tions on first day, 1 died: mortality per cent. 0.9; in 318 operations on 
second day, 23 died: mortality per cent. 7.0. Total mortality first two 
days, 5.6 per cent.; in 238 operations on third day, 23 died: mortality per 
cent. 10.0; in 683 later operations, 150 died: mortality per cent. 23.0. 

Different ages show different results: 


Mortality, 
Years. per cent. 
o-10 17.4 
10-20 5-3 
20-30 10.0 
30-50 21.0 


50-70 80.0 
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The following is the report of the appendix operations performed in 
the Heidelberg Clinic in 1908. 


No. of Mortality, 
cases. Recov. Died. percent. 
Operations within the first 3 days .. 29 26 3 13.4 
Operations after the first 3 days .... 58 53 5 8.6 
Totals 138 130 8 5.8 


In 1198 operations in Mt. Sinai Hospital, New York, for all varieties 
of appendicitis, performed during the four years from 1903 to 1906 
inclusive (Moschcowitz, Archiv. fiir klin. Chir., Bd. 82, Heft 3), there 
were 68 deaths, or a mortality of 5.6 per cent. 


COMPLICATIONS OCCURRING IN THE ACUTE CASES POST- 
OPERATIVE (see Table VI). 


Pregnancy was a coincident condition in 6 cases, one at 
2 months, 1 at 3 months, and 2 at 4 months. None of these 
4 patients aborted after operations for severe lesions nor did 
any of them die. Two were operated upon when pregnant 
6 months. Both of these aborted spontaneously, one g hours, 
the other 2 days after operation and both these patients died. 
It is thus evident that pregnancy may be a serious complica- 
tion if acute appendicitis occurs during the later months of 
pregnancy, and is a condition which urgently requires early 
operation to prevent the death of the child from sepsis and 
that of the mother from exhaustion. For a report of 276 
cases of pregnancy associated with appendicitis see Renvall, 
Mitteilungen, etc., Bd. vii. 

Pulmonary embolism occurred 4 times, or 0.5 per cent. 
in 687 acute cases, with 3 deaths. In none of these cases 
was there a coincident visible phlebitis. The deaths from 
this cause occurred on the third, ninth, and tenth days re- 
spectively. In the patient who recovered this complication 
occurred on the ninth day. The only known methods of 
avoiding embolism and thromboses are more or less theoretical. 
Foods capable of increasing the coagulability of the blood 
(this favoring thromboses) should be avoided, such as milk, 
fleshy foods and substances rich in gelatin and alkaline earths. 
The circulation should be stimulated by allowing freedom 
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of movements in bed. In this last regard the Mayos, Murphy, 
Ries, Boldt, Gordon, Currier, etc., advocate as a prophylactic 
agent, the early getting up of the patient upon the theory 
that the heart contractions are less vigorous in the recumbent 
posture: that the residual blood from insufficient ventricular 
action is peculiarly liable to coagulation. All of which is 
in part avoided by the upright posture and physical exertion. 
Most important to decrease the coagulation of the blood is 


TABLE VI.—COMPLICATIONS IN ACUTE CASES. 
| | | 8881 
| } n Sas 
| | 2 
4 | | gee | 
| 
Pulmonary embolism.............-. I 3 | 4 | 0.58 75.0 
Secondary abscesses............... | 14 4 18 | 2.6 22.2 
Ileostomy for paralytic ileus........ |} 2 | ro | 1a 83.3 
Mechanical intestinal obstruction ...; 2 | 4 6 | 0.87 66.6 
Abscess of lung following pneumonia; .. | 
Acute I 
Septic infarcts, lung and liver.......) .. 84 
Hemorrhage from intestine ........ | | 


the administration from the start of large quantities of water 
by mouth or rectum or under the skin. 

Phlebitis occurred in but 5 cases, 0.7 per cent. of the 
whole 687 acute cases, with no fatalities. It developed on the 
tenth, twelfth, fourteenth (2 cases) and seventeenth days re- 
spectively and lasted from two to three weeks. 

Secondary abscesses have required to be opened in 18 
cases, or 2.6 per cent. of all the operations for acute conditions, 
with a mortality of 4. Five of these abscesses were on the 
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left side, 4 in the pelvis, requiring vaginal section, and 3 were 
subdiaphragmatic on the right side. The fourteenth day after 
the original operation was the average time that these secon- 
dary operations were performed. To be noted is the frequent 
absence of pain and tenderness in abscesses deep down in the 
pelvis with the consequent liability to overlook them. 
Intestinal obstruction seems to have been a particularly 
fatal complication in this series. For paralytic ileus, ileostomy 


TABLE VII.—RESULTS OF CULTURES AND SMEARS. 


Mortality 
Organism | | at | 
| 
Colon... 165 | 57 17 | 10.3 
Colon and pyocyaneus, . 4 | ‘2 2 | 50.0 
Colon and staphylococci . . 5 
Colon and pneumococci... 6 es I 16.6 
Colon and streptococci ..... 55 19 10 18.8 
Colon and B. mucosus . 4 I | 25.0 
Colon strep. and staphyl.. A 2 | 
Colon strep. and pneumo.. .| I | 
Colon strep. and pyocyaneus' 3 | | gee 
Colon strep. and B. zrog. c.) I ue. 
| 24 | Ves | 4 | 16.6 
Strep. and B. mucosus..... 4 
Strep. sta and pneumo.. r | 
Strep. and pneumococci . I | <A | 
3 I 
Pyocyaneus.. | I 
Bac. mucosus. | 
Staphylococcus albus. . 4 | | I | 


was performed in 12 cases with a mortality of 83 per cent. 
of those so treated. Except in unusual circumstances, such 
as, for example, where there is some doubt as to whether there 
may not exist a mechanical obstruction in association with 
the peritonitis, ileostomy scarcely seems worth while doing in 
paralytic ileus (peritonitis). Mechanical intestinal obstruction 
was met with in 6 cases, with the high death rate of 66 per cent. 
These patients were operated upon on the sixth, tenth, eleventh, 
fifteenth (2 cases) and nineteenth days respectively after the 
original appendix operations. The obstructions were caused in 


q 


OPERATIONS UPON THE APPENDIX. 929 


2 cases by the pressure of abscesses, in 2 cases by bands and 
in 2 cases by kinks produced by adhesions. 

Fecal fistulae developed in 26 cases, or in 0.3 per cent. 
of the 687 acute operations. But 3 of these patients died, 
and these deaths could in no way be attributed to the fistule. 
The average day on which the fecal discharges from the 
wound appeared was the fourth and the average duration was 
nine days, except in one instance where a large patch from 
the czcal wall sloughed. This was the only patient who 
required operation for the closure of the fistula which, in 
this instance, persisted for one year despite two operations for 
its closure. The less the handling of the gut at the time 
of operation, the less the liability to this uncomfortable com- 
plication. Extensive manipulations are more responsible for 
their development than is the pressure of rubber tubes. 

There were 9 patients who developed pneumonia, or 1.3 
per cent. of those operated upon for acute conditions. The 
mortality was high, 5 deaths, or 55 per cent. of those so 
affected. It is more than likely that pneumonia in acute 
appendicitis is septic in origin, either by emboli or through 
the lymphatics, hence it is a serious complication. An inter- 
esting but puzzling complication was met with in one of the 
fatal cases, namely, hemorrhage from the intestinal tract. 
The case is as follows: 


Female, 42 years of age. Sick three days. Gangrenous 
appendix removed. Diffuse peritonitis. One cigarette drain. 
Two catgut ligatures to stump of appendix. No inversion. On 
the sixth day after operation, ileostomy performed, through the 
original wound, for distention and paralytic ileus. Progressive 
improvement until the sixteenth day when without any pre- 
monition or change in the condition of the patient, the abdominal 
conditions being apparently normal, there was a profuse hemor- 
thage which came from the interior of the intestine through the 
ileostomy opening. This hemorrhage was repeated in large 
amount and without apparent cause on the next day and again 
on the succeeding day, which latter was fatal. No autopsy. 

38 
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Postoperative stomach and intestinal hemorrhages after 
appendicitis operations is discussed by Schwalbach (Deut. 
Zeit. fur Chir., Bd. 95, H. 1-5, p. 141) who collected 30 cases, 
of whom 17 died as a result. His conclusions are: The 
stomach and intestinal hemorrhages after appendix operations 
represent an infrequent complication. Its occurrence in chil- 
dren is especially frequent (one-third) and in men more often 
than in women. The pathological-anatomical findings consist 
in hemorrhages, erosions and ulcerations in the stomach and 
intestines. The origin of these is to be referred to thromboses 
in the venous and arterial circulatory systems of the omentum 
and mesentery. The prognosis is serious and the treatment 
symptomatic. 

The remaining complications can be seen from Table VI 
and require no comment. 

In order of frequency of occurrence and relative mortality, 
the important complications after acute appendix operations 
range themselves as follows: 


FREQUENCY. 
Per cent. of 
acute cases 
3. Mechanical intestinal obstruction .................... 08 
MORTALITY. 
Per cent. 
fatal 
2. Mechanical intestinal obstruction ..................065 66 


RESULTS OF CULTURES AND SMEARS. 


Few conclusions can be drawn from these in our series. 
Prior to 1908, tube cultures alone were taken of the peritoneal 
exudates, resulting in the majority of cases in a pure growth 
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of B. coli. This is inaccurate because the B. coli readily 
overgrows and destroys less vigorous organisms. Since the 
latter part of 1907, smears in addition have been taken at 
the time of operation. Examination of these has shown a 
larger number with a greater variety of mixed infections 
than with the cultures alone (see Table VIL). Probably the 
vast majority of appendiceal cases are due to mixed infections 
(Welch). In order that the various forms should be properly 
isolated, it would be necessary to make careful plate cultures 
at the time of operation and also cultures under anzrobic 
conditions. Adami says that it is likely, also, that during 
life the same destruction of the weaker organisms by the 
B. coli takes place, so that the culture methods may reveal 
only a single germ when the disease has really been brought 
about by several. 

In one fatal case in our series, smears and tube cultures 
of the peritoneal exudate showed streptococci and B. coli, 
whereas a blood culture in the same case revealed a pure 
growth of staphylococcus aureus. In a second fatal case, a 
pure growth of B. coli was obtained in blood culture and 
in a third fatal case a pure growth of streptococci. In each 
of these two latter cases, cultures from the peritoneal exudates 
gave a single organism corresponding to that in the blood. 

A number of our earlier cultures were sterile, due to 
faulty technic in that the swab was dipped in the exudate 
without coming in contact with the intestinal serosa itself. 
A given exudate may itself contain few germs while its en- 
closing walls contain myriads of them, clinging to or en- 
gaged in the fibrinous exudate covering the serous surfaces. 
Hence the swab should always be brushed against the in- 
testinal walls. The same statement applies to the knee joint, 
in which the free exudate may be found sterile (e.g., by 
aspiration), whereas, could a culture be obtained from rubbing 
the synovial membrane itself, some organism would be 
obtained. 

In Kelly’s 400 cases, the B. coli was present in 92 per 
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cent. In this series of 288 cases, it was found alone or in 
combination (see Table VII) in 82 per cent. (236 cases). 
The streptococcus (alone or in combination) was obtained 
in 30 per cent. (89 cases). All other organisms but these 
two seem to play but a subordinate role in our series so 
far as numbers are concerned, for the B. pyocyaneus was 
present in but 9 cases, the pneumococcus in but 12 and the 
streptococcus in I2 

With such a mixture of infections as our table indicates, 
it can be readily imagined how little good treatment by antisera 
vaccines would be likely to accomplish in peritonitis of appen- 
diceal origin or, for that matter, in any perforative lesion of 
the intestinal canal. 


REMOVAL OF THE APPENDIX IN CONJUNCTION WITH OTHER 
PROCEDURES. 


It is not my purpose to discuss to any extent the question 
of whether the appendix should be removed when accessible 
in cases in which the abdomen is opened for the relief of 
some other pathological condition, or whether it should be 
left in situ. The main argument advanced against doing so 
is that it will increase the mortality. This contention is not 
sustained in the 212 operations performed in the Presbyterian 
Hospital during the years 1906, 1907, 1908 and 1909, in 
which the appendices were removed in association with other 
primary procedures, the appendectomies being entirely secon- 
dary. I have seen no list of such operations to prove that 
the removal of the appendices will prejudice recovery, pro- 
vided reasonable judgment be exercised in each individual case. 


LIST OF PROCEDURES IN ADDITION TO APPENDECTOMY. 


Cases 
Uterine fibroids as follows: 


Uterine myomectomy with radical cure inguinal hernia... 1 
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Ruptured extrauterine pregnancy 2 
Ventrosuspension in some form 15 
Ventrosuspension with perineorrhaphy .................. 2 
Ventrosuspension with hemorrhoids I 
2 
Perineorrhaphy trachelorrhaphy I 
Perineorrhaphy trachelorrhaphy and ventrosuspension .... 2 
Cholecystectomy with choledochotomy .................. I 
Freeing adhesions about pylorus 2 
Exploratory gastrotomy for ulcer ..................0045 I 
Prolapsed liver and adherent omentum ................. I 
Persistent kidney sinus (appendix in sinus) ............ I 
Nephropexy with ventrosuspension I 
Inguinal hernia (appendix as content) .................. 3 
Suppurative ulcerative colitis (only fatal case) ......... I 
Bullet wound; suture of intestinal perforations .......... I 


The only fatal case in this list was one in which there was an intense 
suppurative, ulcerative colitis (autopsy) in which a cecostomy was per- 
formed in addition to the removal of the appendix. The appendectomy 
had nothing to do with the fatal issue. 
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Stated Mecting, February 9, 1910. 


The President, Dr. ELLswortu Exiot, Jr., in the Chair. 


GASTROTOMY FOR FOREIGN BODY. 

Dr. James M. Hirzror showed a child, fourteen months old, 
who was admitted to the New York Hospital on January 18, 
1910, with the history of having swallowed a stick-pin with a Lin- 
coln penny head four days previously. The mother stated that 
the point of the pin could be felt in the child’s throat at first, and 
that it disappeared while they were waiting the arrival of a doctor. 
There had been no symptoms until the day prior to admission, 
when the child refused food and vomited, and cried more or less 
constantly. The bowels were constipated. 

An X-ray was taken, which showed the pin in the stomach. 
Seven days after the occurrence of the accident, the stomach 
was opened through a median incision, and the pin, together 
with the Lincoln penny that served as its head, was removed. 
The point of the pin had become imbedded in the wall of the 
stomach. 

RUPTURE OF THE LIVER. 


Dr. Hitzror presented two patients. The first was a man, 
thirty-eight years old, who was admitted to the New York Hos- 
pital, in the service of Dr. Alexander B. Johnson, on August 26, 
1909, with the history of having been struck in the right upper 
abdomen by a heavy piece of timber. Following the blow he 
had some abdominal pain, especially on breathing. When he 
was brought to the hospital by ambulance he was in shock, but 
his condition was not reported to Dr. Johnson until two hours 
after admission, and Dr. Hitzrot was asked to see him at that 
time. Examination showed marked pallor, with jerky, gasping 
respirations, rapid, and costal in type. The body was covered 
with cold perspiration, and the pulse was imperceptible at the 
wrist. 
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The abdomen was retracted and as hard as a board, with 
general tenderness, especially in the right hypochondrium. There 
were no superficial contusions. Liver dulness was diminished, 
and there was dulness in both flanks. The temperature was 98 
in the rectum. The white blood-cells numbered 12,000. 

About three and a half hours after the injury the abdomen 
was opened through a median incision. The abdominal cavity 
was found to be filled with blood and clots. There was a lacer- 
ation on the concave surface of the right lobe of the liver, well 
down in the flank and running from behind forwards. Its edges 
were ragged, and it was large enough to admit four fingers for a 
distance of about two inches. 

After removal of the blood and clots by free saline irrigation, 
the rupture in the liver was packed by a large gauze cigarette 
drain and drawn through a stab wound in the flank. A second 
drain was inserted anteriorly and the abdomen was then closed 
with the belly full of salt solution. The foot of the bed was ele- 
vated, and continuous instillation of salt solution per rectum 
was given. The abdomen became considerably distended after 
the operation, but this disappeared on the third day, after the 
bowels were moved with an enema. The further convalescence of 
the patient was uneventful, and he left the hospital on the 
eighteenth day. His temperature never went above 100.5. 

The second case was a colored man, twenty-six years old. 
who was admitted to the New York Hospital, in the service of 
Dr. Johnson, with the history of having fallen down ten steps, 
striking his right side against the seat of a chair. He was tem- 
porarily unconscious, and afterwards complained of severe pain 
over the right lower ribs and the upper abdomen. He was 
brought to the hospital in a cab. 

On admission, there was marked pallor, with cold sweat, and 
a small, rapid and easily compressible pulse. The respirations 
were rapid and shallow. There were no signs of any externa! 
injury. The abdomen was retracted and rigid, and there was 
tenderness over the right hypochondrium on bimanual pressure, 
with its point of maximum tenderness over the tip of the eleventh 
rib. The liver dulness extended to the costal margin, and there 
was movable dulness in the right flank. The rectal temperature 
was 98.6. The white blood-cells numbered 10,000, with 77 per 
cent. polymorphonuclears. The blood-pressure was 95. 

One hour after the occurrence of the patient’s injury the 
abdomen was opened in the median line. The abdominal cavity 
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was filled with blood and clots. Exploration showed a laceration 
of the free edge of the right lobe of the liver, well down in the 
flank. It extended about three inches on the convex and the same 
distance on the concave surface of the liver, and was large enough 
to admit half the hand. The wound in the liver was still oozing. 
A large cigarette drain was inserted, packing the liver wound, 
and the end of it drawn out through a stab wound in the side at 
the level of the liver wound. After a thorough irrigation of 
the abdominal cavity, to remove the blood and clots, the anterior 
wound was closed with the belly full of salt solution. The foot 
of the bed was elevated, and saline proctoclysis instituted, as 
suggested by Murphy. There was considerable abdominal dis- 
tention for two days after the operation, but this was relieved by 
an enema. The drain was removed on the seventh day. The 
patient’s recovery was uneventful, and he left the hospital on the 
eighteenth day. His highest temperature was Iot. 

Dr. Rosert T. Morris said that in one case of rupture of the 
liver where it was difficult to loosen the clots without causing the 
renewal of severe hemorrhage, he succeeded in liquefying the 
clots by using a solution of pepsin, about a pint in quantity, 
poured into the incision. This liquefied clots down to the point 
where capillary circulation stopped further action of the pepsin. 


NECROSIS OF THE HEAD OF THE PANCREAS. 

Dr. Henry H. M. Ly ce presented a man, twenty-two years 
old, who came under observation August 25, 1909, with a previous 
history of indefinite attacks of pain occurring at irregular inter- 
vals and referred to the region of the stomach. These attacks 
had extended over a period of a year, and were attributed to 
indigestion. 

Several hours prior to his admission to the hospital he was 
seized with sharp, agonizing pains in the stomach, associated with 
nausea, vomiting and extreme prostration. These symptoms per- 
sisted, and he said he had also had a series of chills, with high 
fever. Upon admission, his temperature was 104.2; pulse, 130; 
respirations, 24. A blood count showed 19,700 white blood-cells, 
with 92 per cent. polymorphonuclears. The patient was ashy in 
color and had every appearance of suffering from collapse and a 
profound infection. The abdomen was distended and rigid and 
extremely tender, these signs being most marked in the epigas- 
trium. There was no dulness and no mass could be felt. 

The case was regarded as one of perforating gastric ulcer. 
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The abdomen was opened through a median incision in the 
epigastrium and the stomach was inspected. It showed some 
congestion, but was otherwise normal, as was also the gall- 
bladder. Behind the stomach, in the situation of the head of the 
pancreas, there was a tense swelling about the size of the hand. 
This was red and congested, and covered with flakes of fibrin. 
There were no evidences of fat necrosis. After walling off the 
abdomen, this mass was opened, evacuating a bloody, seropuru- 
lent material. The mass was found to consist of an cedematous 
necrotic material, which was readily removed by the hand. A 
rubber dam drainage was then inserted, and the abdomen was 
closed. 

The patient had a stormy convalescence, his temperature 
ranging between 104 and 106, and accompanied by a daily chill. 
During the second week the temperature gradually declined, 
falling to normal at the end of three weeks. Subsequently, the 
abdominal wound broke down, resulting in a hernia. Otherwise, 
the patient’s further recovery was uneventful. 

A microscopic examination of the material composing the mass 
showed it to be necrotic pancreatic tissue. Chemical findings 
(post operative): Urine reduced Fehling’s; Cammidge’s test, 
negative ; Gross’ test for trypsin in faeces shows a marked diminu- 
tion of trypsin; Boldyreff regurgitation test—regurgitation pos- 
sible but a very small amount of trypsin present. 

Dr. Cuarves H. Peck said in the only case of acute necrosis 
of the pancreas he had ever seen, which came under his observa- 
tion about two weeks ago, the onset was very much the same as _ 
in the case.shown by Dr. Lyle, and that case was also regarded 
as one of perforated gastric ulcer. The operation, which was 
done within six hours after the onset of the acute symptoms, 
revealed the presence of a dark, greenish exudate in the abdom- 
inal cavity, and an impacted stone in the cystic duct. The patient 
improved for a time, but died with the symptoms of acute toxemia 
within 48 hours after the operation. The autopsy showed that 
the entire pancreas was necrotic. 


RHEUMATOID ARTHRITIS OF THE HIP. 


Dr. LyLe presented a man, forty-six years old, formerly a 
soldier in the English army, who was admitted to the hospital on 
August 14, 1909, with the diagnosis of arthritis deformans of the 
right hip. The only point of interest in his family history was 
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that his mother had suffered from rheumatic gout. The patient 
had had lues and gonorrhoea when he was twenty-one years old, 
and enteric fever in India 20 years ago. 

Sixteen years ago he first noticed pain and stiffness in the 
right knee and thigh. This pain, which the army surgeon called 
sciatica, bothered him at irregular intervals; it slowly but grad- 
ually grew constant, and the pain and stiffness seemed to settle 
in the right hip. After serving through the Boer campaign 
his condition grew worse, and he was invalided out of the 
service with the diagnosis of rheumatic gout of the right hip. 
He came to this country five years ago, and for the past two 
years had been unable to work, as he could not walk without 
severe pain, and motion was limited. Splinting, rest in bed, 
baking and the usual rheumatic remedies having failed, he was 
transferred to the surgical side for operation. 

Upon examination, the patient complained of pain and stiff- 
ness in the right hip. He walked with a limp, with the thigh 
flexed and adducted. The right hip was more prominent than 
the left, the great trochanter rising above Nélaton’s line. There 
seemed to be an increase in the bony elements around the joint, 
with distinct crepitus and creaking. Rotation and abduction were 
painful and markedly limited; hyperextension was impossible ; 
there was moderate flexion, with some muscular atrophy. Prac- 
tical shortening, one and one-quarter inches; bony shortening, 
half an inch. The skiagraph showed that the spaces between the 
articular surfaces were greatly narrowed, with a ring of osteo- 
phytes surrounding the acetabulum. 

Abbe’s operation, August 26, 1909.—The hip joint was 
exposed by an anterior incision, starting just below the anterior 
superior spine, and extending for five inches along the inner 
border of the sartorius. The presenting osteophytes were re- 
moved. A little less than one-half of the upper hemisphere was 
chiselled away, the surface being made parallel to the neck of 
the femur, and a corresponding section was removed from the 
roof of the acetabulum. The bony surfaces were then brought 
in contact by abduction ; the wound was closed and the hip fixed in 
plaster. The case was removed on October 9, 1909, on account 
of the occurrence of an ulcer. After this a hinged box splint was 
applied, and then the patient was permitted to go about on 
crutches, which were discarded on November 13. 

At the present time there is a firm ankylosis at the hip, and the 
shortening has been reduced to three-quarters of an inch. The 
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patient has returned to work. He walks with a slight limp, is 
entirely free from pain, suffers no fatigue and considers himself 
absolutely well. 


CARCINOMA IN PERFORATED APPENDIX; ACUTE APPENDI- 
CITIS; SPREADING PERITONITIS. 

Dr. CLARENCE A. McWILLIAMs presented a girl twelve years 
old, who was admitted to the Presbyterian Hospital on October 
18, 1909. She had complained for five days of pain in the left 
lower abdomen, with frequent and painful micturition. She had 
vomited only once. Her bowels had moved every day. There 
was no elevation of temperature. 

When Dr. McWilliams first saw the patient, on the morning 
after admission, the entire abdomen was distended, and per rectum 
a fluctuating mass could be felt filling up the pelvis. The Hippo- 
cratic facies was very marked. Pulse, 140. An examination of 
the blood showed 8000 white blood-cells, with 85 per cent. of 
polymorphonuclears. 

Operation.—Upon opening the abdomen through the middle 
of the right rectus, there was a gush of clear, odorless serum. 
Upon inserting the finger downward toward the pelvis and sepa- 
rating the omental adhesions, a cavity containing thick, foul- 
smelling pus was entered, and in drawing on the cecum, a large 
quantity of thin pus came down along the outside of the caecum 
from the region of the liver. The appendix was felt along the 
floor of the pelvis; it was gangrenous, perforated at tip and very 
adherent. It was freed and brought out through the wound and 
a catgut ligature applied about its base, including the meso- 
cecum. A drainage tube was then inserted outside of the caecum, 
and a double tube placed in the pelvis. The wound was then 
closed. The patient was very sick for three days following the 
operation. From that time on she gradually improved, and left 
the hospital on November 30, 1909. 

The chief point of interest in this case, Dr. McWilliams said, 
rested in the condition of the appendix itself. It was 4.5 cm. in 
length. Its tip was swollen to the size of an adult thumb, with 
a gangrenous area, which was perforated. There was a nodular 
stricture at the junction of the middle and distal thirds, which 
almost obliterated its lumen. The wall of the appendix was 
thickened at this point, and, upon cutting, the tissues were pale 
and homogeneous, having the appearance of a neoplasm. The 
mucosa was rough and the mesentery thickened. 
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Section through the nodule at the point of stricture showed 
a neoplasm composed of alveoli of cuboidal epithelial cells, closely 
plastered together. The new growth was infiltrating the mus- 
cular coat. The muscularis and serosa were infiltrated with 
lymphoid cells and eosinophiles. Diagnosis, cancer of the 
appendix (Fig. 1). 

Dr. McWilliams said this was the third case of cancer of 
the appendix that had been operated on at the Presbyterian Hos- 
pital. In one of them the operation was done nine years ago, and 
the patient is well to-day. 


ANALYSIS OF FOURTEEN HUNDRED OPERATIONS FOR 
APPENDICITIS. 

Dr. CLARENCE A. MCWILLIAMS read a paper with the above 
title for which see page gog. 

Dr. ArPAD G. GERSTER said he wished to take issue with the 
classification found in almost all the literature, which divided 
appendicitis into early, intermediate, and late cases. That classifi- 
cation he regarded as entirely too arbitrary, nor did it serve as 
a guide in our method of procedure in dealing with this disease. 
In fact, no precise rules could be formulated. At the Mt. Sinai 
Hospital the method of procedure was essentially similar to that 
described by Dr. McWilliams in his excellent paper. Their rule 
was to operate on every case of appendicitis as soon as the diag- 
nosis was made, and as a result of this they had no reason to com- 
plain of their statistics, which were, perhaps, even a little better 
than those given by Dr. McWilliams. 

The classification of appendicitis, Dr. Gerster said, instead 
of this arbitrary one proposed by many writers, which permitted 
of all sorts of errors and even deception, should be based on patho- 
logical findings ; then we would know exactly what we were about, 
and this would be far preferable to dividing the cases into arbi- 
trary and artificial groups, which were formed more or less by 
accident. For example, the disease might exist for four or five 
days and pass unrecognized; this might be due either to the 
inability of the patient to get a physician, or the inability of the 
physician to make the diagnosis. 

Speaking of the Ochsner method of treatment, Dr. Gerster 
said he had regarded it of doubtful utility since it was first de- 
scribed. In cases of acute appendicitis with a pin-hole perfora- 
tion, unless operated on immediately after the accident, the fate 
of the patient depended largely upon the amount of destruction 
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Dr. McWilliams’ case of carcinoma with perforation of the appendix. 


= 
Fic. 1. 


a 


OPERATIONS FOR APPENDICITIS. 941 


of tissue and the extent of the peritonitis, and in those cases 
it was immaterial whether the Ochsner treatment was applied or 
not. The inflammatory process might remain limited, and the 
patient would recover without operation under simple rest in bed. 
On the other hand, there were cases where we had to deal with 
a large perforation, with great destruction of tissue and diffuse 
peritonitis. The destruction of tissue in itself might prove fatal, 
involving, perhaps, the retroperitoneal structures, the lymphatics 
and the veins, and leading to phlegmonous processes in the retro- 
peritoneal spaces. Those were the cases that make up a big part 
of our mortality ; those were the cases about which nothing was 
said when the merits of the Ochsner method of treatment were 
discussed, and those were the cases that might have gotten well 
under an early operation. The speaker said he could not conceive 
how such a case, with extensive phlegmonous processes situated 
behind the colon, could possibly be benefited by the Ochsner 
method. 

Speaking of Dr. McWilliams’ case of carcinoma of the appen- 
dix, Dr. Gerster said they had had a number of such cases at Mt. 
Sinai Hospital, and they had observed that these tumors, though 
possessing the microscopic characteristics of carcinoma, were 
clinically not carcinoma at all, and in none of their cases had a 
recurrence taken place. 

Dr. L. W. Hotcukiss indorsed the remarks made by Dr. 
Gerster, and said it had always seemed to him that, roughly speak- 
ing, we had two acute types of appendicitis to deal with, namely, 
the septic type and the peritoneal type so-called. It was not 
always an easy matter to distinguish between these two. In the 
septic type, to which Dr. Gerster had especially called attention, 
we had perforation of the appendix, with gangrene, with retro- 
peritoneal infection, and evidences of severe sepsis. These cases 
were often not amenable to any method of treatment; after a 
few days had elapsed they ended fatally in spite of the Ochsner 
or any other method of treatment, and our only hope lay in an 
early operation. 

The peritoneal form of cases, with more or less diffuse sup- 
purative peritonitis, he had found more amenable to treatment by 
our present operative methods than they were formerly, and the 
mortality among this type in his own reported cases had been 
comparatively low, so that he had operated irrespective of the 


stage of the disease in all these cases rather than resort to the 
Ochsner method. 
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Dr. Rosert T. Morris said he would not make any distinction 
between the acute catarrhal and the acute septic cases of appendi- 
citis, because in both we had the same active bacteria at work, 
nor would he separate the acute suppurative cases, with abscess, 
from the acute gangrenous cases, with abscess, as that seemed to 
him rather too elaborate, and it had the tendency to draw us 
away from the chief points of issue. Whether we had gangrene 
or not was a matter of small consequence, because there was no 
essential difference in the bacteria that were producing the 
destructive changes. As to the character of the bacteria, it seemed 
to him that we had a mixed infection regularly at the outset, and 
then one particular species had the tendency to become dominant 
and remained in control throughout, but we might have a terminal 
infection, of another sort later. 

As to the slipping of the ligature from the stump, which had 
been referred to by Dr. McWilliams as the cause of death in some 
cases, that was a mechanical point and had little bearing on the 
principles involved in deciding the question of whether we should 
bury the stump or not. Formerly, Dr. Morris said, he was 
strongly in favor of burying the stump, but he now believed that 
simple ligation was sufficient, and that the stump resting against 
parietal peritoneum was as quickly walled in as when resting 
against cecal peritoneum. 

Dr. Morris said he was strongly opposed to the arbitrary 
classification of cases of appendicitis based upon the duration of 
the disease. The cases should be classified by the evidence of 
the bacterial progress, and not by days. He had seen perforation 
occur within thirty hours and gangrene within twenty-four hours. 
The Ochsner method of treatment he had favored in general, 
modifying it, however, by making an incision, operating very 
quickly, and snapping a forceps over the base of the appendix 
if advisable ; otherwise, leaving it and carrying out the treatment 
as advocated by Ochsner. Not infrequently, in the first attack, 
we had a destruction of some or all of the tissues that were sus- 
ceptible to re-infection, so that after a patient had had one or 
two attacks, it was possible that much of the tissue susceptible 
to re-infection had been obliterated. 

Dr. Morris thought that mechanical obstruction of the bowels 
was much less frequent since gauze packing had been largely 
done away with. He emphasized the importance of getting cul- 
tures from the peritoneal exudate; abundant colonies could 
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usually be obtained by swabbing the intestinal serosa, where the 
bacteria were actively at work, even though cultures made from 
the fluid itself might prove sterile. The fact of commonly finding 
the mass of the pus sterile had led to his present position of disre- 
garding pus which had escaped upon normal peritoneum in the 
course of an operation. In the severe type of cases, to which Dr. 
Gerster referred, our hope in the future lay perhaps in the discov- 
ery of a suitable vaccine, to the production of which so much 
attention was being directed at present. 

Dr. E. H. Poor thought there was a real danger in advocating 
the Ochsner treatment for the reason that a good many men of 
moderate experience might be led to resort to it in every desperate 
case, thus losing many cases which might otherwise have been 
saved by operation. 

This danger is particularly great in the direction of the general 
practitioner, who, though trained by years of effort to make an 
early diagnosis of appendicitis and call for early surgical inter- 
vention, would be prone to return to the practice of watching 
indiscriminately appendicitis cases develop. By resorting to 
immediate operation and employing present methods, the mortal- 
ity was almost everywhere steadily decreasing. In 1909, during 
the five months from February to July, on the service of Dr. Frank 
Murray, at the New York Hospital, where the rule was to operate 
as soon as possible after admission, opening the abdomen quickly 
and tying off and removing the appendix, with no irrigation and 
little drainage, 57 cases were operated on with only one death, 
which occurred on the thirteenth day from pulmonary embolism. 

Dr. GEorGE Wootsety said he was in accord with what had 
been said by the previous speakers in regard to the Ochsner 
method of treatment, and he felt assured that since the introduc- 
tion of the present methods of treatment, which consisted in an 
immediate, rapid operation, enteroclysis, the Fowler position and 
the use of lavage, if necessary, the mortality, particularly in the 
bad cases, had been greatly improved. In comparing statistics, 
we should not lose sight of the fact that hospitals with an ambu- 
lance service received many bad cases which hospitals without 
such a service escaped. The speaker said he had seen compara- 
tively few cases of infection of the liver complicating appendicitis. 

Dr. CHaries N. Down, referring to Dr. McWilliams’ state- 
ment that 24 per cent. of cases in which the appendix had not 
been removed at the time of operation died, said that those were 
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stated to be very severe cases, and that had extended search 
been made for the appendix at the time, the mortality would have 
reached a still higher figure. Under such conditions, where it 
was difficult to find the appendix, he was in favor of simple drain- 
age, with the intention of removing the appendix if necessary 
at a more favorable time. 

Dr. Dowd said that while he was not an advocate of the 
Ochsner method of treatment, he had a distinct recollection that 
Dr. Ochsner had presented a paper at a meeting of the American 
Medical Association in 1903 in which he gave the statistics of a 
series of cases, including those that died without operation. 
Among 337 cases, his mortality was 2 per cent., including those 
who had died without operation. (See Medical News, May 2, 
1903.) Also in the Jour. Am. Med. Assn., September, 1904, 
he recorded 1000 cases with a mortality of 2 per cent.; seven of 
these cases had died without operation and they were included in 
the record-counting as fatal cases. 

Dr. LYLE said that in the last three years at St. Luke’s Hos- 
pital, in the service of Dr. Gibson, only one appendix had been 
left in and that case had recovered. 

Dr. WALTER C. Woon, of Brooklyn, said he thought the only 
class of cases in which the Ochsner treatment was indicated were 
those late cases where general peritonitis had set in, and which 
were unfavorable for surgical interference. Under the Ochsner 
method, recovery occasionally occurred in those desperate cases. 

Another point to which Dr. Wood referred was the high mor- 
tality of appendicitis in young children. In a recent series of 
sixteen consecutive cases in children in the Brooklyn Hospital 
there was a mortality of 30 per cent. In all of these there was 
diffuse peritonitis with very few adhesions. The prognosis 
seemed to be much worse in children than in adults, and the 
speaker suggested that this was because adhesions, perhaps, were 
less apt to occur in these young subjects. 

Dr. A. V. Moscucowi17z said that approximately, 4000 cases 
of appendicitis were treated at Mt. Sinai Hosital since the spring 
of 1899. All of these were treated by ligating the appendix, cut- 
ting it off and cauterizing the stump. Among this number the 
ligature slipped in two cases, with fatal results, and in both in- 
stances the operation was done by a member of the house staff. 
When properly ligated, Dr. Moschcowitz said, ligation with cat- 
gut was just as safe as burial of the stump. Slipping of the liga- 
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ture had not occurred once in the last 2000 cases. As it is, the 
mortality with our method is less than with the other methods, 
as can be readily ascertained by consulting the literature upon 
the subject. 

At the Mt. Sinai Hospital it was a standing rule that every 
case of appendicitis should be operated on as soon as the diagnosis 
was made, at any hour of the day or night, with the following 
exceptions: (1) In cases that were so mild that there was doubt 
as to the diagnosis, or where the patient was evidently improving 
and would get well within two or three days. (2) In cases where 
the diagnosis was doubtful. (3) In cases where the patient was 
practically moribund and would probably die within the hour. 

Replying to Dr. Wood, the speaker said that their experience 
with appendicitis in children had been very favorable, the mortality 
being lower than in adults. Even after diffuse peritonitis had 
set in the results were good. Children, apparently, stood the 
operation very well. 

Dr. Moschcowitz said that within a month he had operated 
in a case of acute gangrenous appendicitis, with perforation, in 
which the appendix was found to be the seat of a carcinoma. 
This was the eleventh case of that kind recorded at Mt. Sinai 
Hospital. 

Dr. JoHN Rocers said it had been his misfortune recently to 
see two cases of septic phlebitis of the portal vein following opera- 
tions for appendicitis. The first case died on the fourth day after 
operation and about the seventeenth after the incidence of the 
primary appendicitis. The second case came to Bellevue Hospital 
with supposed typhoid fever. The history was that of a primary 
acute gastro-enteritis with pain lasting for some days in the 
right iliac region about two weeks before admission. The liver 
was found to be enlarged, and aspiration showed pus. About two 
weeks after admission the patient developed an acute appendicitis. 
He was operated on and died later of abscess of the liver. There 
had apparently been a primary appendicitis which, after infection 
of the portal venous system, had subsided. This was suspected 
at the outset, but as no symptoms of appendicitis then existed, 
the abscess of the liver alone was drained. Later there was 
apparently a second attack of appendicitis and the gangrenous 
appendix was removed, but in vain, as the liver had been infected 
by the first attack. 
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Stated Meeting, February 23, 1910. 
The Vice-President, Dr. CHARLES L. Gipson, in the Chair. 


TUBERCULAR SYNOVIAL GONITIS. 

Dr. FRANK S. Maruews presented a girl, nine years old, 
who was admitted to St. Mary’s Hospital for Children on July 1, 
1909, for a swelling of the right knee-joint which had been 
present about a year. A splint had been worn for a time, but 
without resulting benefit. 

On admission, the synovial membrane of the right knee was 
found to be greatly distended. There was no interference with 
the movements of the joint; no pain nor tenderness; no spasm; 
no bone tenderness ; no atrophy of the muscles. The girl was kept 
in bed for a number of days, but the swelling did not subside. Dr. 
Mathews then aspirated the joint, evacuating a perfectly clear 
synovial fluid, but within a few days the fluid re-accumulated. 
In spite of the absence of symptoms, and the rarity of synovial 
tuberculosis of one of the larger joints in early life, the suspicion 
then arose that the case was tubercular, and the Von Pirquet 
test gave a positive reaction. 

After several weeks’ observation an incision was made along 
the inner side of the joint, and perfectly clear fluid evacuated. 
The synovial membrane was red and congested, and a section of 
it which was removed showed the presence of discrete miliary 
tubercles. The swelling had largely disappeared since the opera- 
tion, and there was no re-accumulation of the fluid. The patient 
was now wearing a knee-splint, which had produced distinct 
atrophy of the calf and thigh muscles. Forced extension had 
not been considered necessary. 

This type of case, Dr. Mathews said, was very rare in chil- 
dren; in fact, it was the only case of synovial tuberculosis of one 
of the large joints that he had ever seen. In view of the im- 
provement that had taken place, he believed she is in a fair way 
to get a cure of the tuberculous joint and at least a partial restora- 
tion of joint motion. 

Dr. CuHartes N. Down, who had already seen the case, said 
it did not present the ordinary classical symptoms of tuberculosis 
of the joint; it gave a picture of synovial tuberculosis without 
bone involvement such as was seldom to be seen. Speaking of 
treatment, Dr. Dowd said he would not allow the child to walk 
on the foot for a long time to come. 
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SPLITTING KIDNEY CAPSULES FOR CHRONIC NEPHRITIS 
IN A CHILD. 

Dr. Witt1AM A. Downes showed this case. The patient was 
a boy, two years old, whose history dated back to April, 1909, 
when, without known etiological factor he began to vomit and 
developed general cedema. He was admitted to the Babies’ 
Hospital on April 21, 1909. At that time he was voiding from 
15 to 20 ounces of urine in the course of twenty-four hours; this 
ranged in specific gravity from 1014 to 1020; it contained from 
3 to 10 grammes of albumin to the litre, and numerous hyaline 
and coarsely granular casts; no blood. Under careful dieting 
the cedema gradually disappeared, and he left the hospital, im- 
proved, on July 7, 1909. 

When the child was re-admitted to the hospital, about two 
months later, he was in very poor condition. He was “ water- 
logged” and dull, and passing very small quantities of urine. 
This contained large amounts of albumin and many casts. 

On October 2, both kidneys were exposed by Dr. Downes, 
The left kidney was of the usual size, while the right was much 
enlarged. In order to relieve the tension, a small incision was 
made into the capsule of each kidney; this was enlarged with the 
aid of a director, and the capsule pushed from the cortex and 
allowed to retract around the pedicle—practically an Edebohl’s 
operation. Following this operation, the kidneys became more 
active, the albumin and casts gradually disappeared from the 
urine, there was a rapid disappearance of the cedema, and the 
child improved in health and weight. 

Four months had now elapsed since the operation, and the 
child was practically well. On February 10, 1910, when he was 
re-admitted to the hospital suffering from an attack of croup, 
his urine was of a specific gravity of 1008; it contained neither 
albumin nor casts. 

PARTIAL GASTRECTOMY FOR CARCINOMA OF THE 
STOMACH. 

Dr. CHARLEs H. Peck presented a man, forty-eight years old, 
a Russian laborer, who was admitted to the Medical Division of 
the Roosevelt Hospital on December 21, 1909. His previous 
history was unimportant, and he had never been subject to gastric 
trouble before the onset of his present illness. He was perfectly 
well until five months before admission, when he began to have 
epigastric pain and distress coming on about one hour after meals 
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and continuing until relieved by vomiting. The pain was gnaw- 
ing in character and radiated to the back; it was worse after 
eating meats or soups. He had vomited after nearly every meal 
for the past two months, and had lost about 20 pounds in weight 
during the past five months. The vomitus had never contained 
blood. There was some pallor and emaciation. A blood count 
showed 11,200 leucocytes ; hemoglobin, 75 per cent.; polynuclear 
cells, 62 per cent. 

Abdominal palpation at first revealed a mass which was 
thought to be in the left lobe of the liver. On later examinations 
this could not be felt, but under anesthesia it was easily palpated 
and was evidently located in the stomach itself. There was no 
definite localized tenderness, and no increased abdominal re- 
flexes. The area of stomach tympany was not increased. Lavage 
recovered food remains of the preceding day. An examination 
of the stomach contents after an Ewald test breakfast showed 
no free hydrochloric acid; total acidity, 18. Tests for lactic acid 
were strongly positive by three methods, namely, Strauss, Kelling 
and Uffelman. Test for blood positive. Boas Oppler bacillus 
present in large numbers, together with a moderate number of 
pus cells; sarcine absent. An examination of the feces for 
occult blood was strongly positive on four successive examina- 
tions. The stools gave a positive Gram reaction on two exam- 
inations; Boas Oppler bacilli present; test for trypsin by the 
gross method positive; urobilin present; fat loss about normal; 
coefficient of fat splitting lowered. A blood examination by 
the Weil method showed the antitryptic index to be high. 

Operation, January 4, 1910: The pyloric third of the stomach 
was found involved by a densely indurated growth which occu- 
pied both the anterior and the posterior walls, and extended 
from the pylorus about three inches to the left. Indurated glands 
were felt in both the greater and lesser omenta, but the growth 
was free from attachment to the surrounding structures, with 
the exception of some adhesions to the pancreas. There were no 
metastatic nodules in the liver nor elsewhere. A hard nodule, 
the size of a bean, was felt in the central tendon of the diaphragm, 
just beneath the heart, but there was doubt as to its being a 
metastatic growth. Partial gastrectomy was decided upon, and 
performed by the Mayo method. The duodenum was divided 
about one inch distal to the pylorus, and the line of division 
of the stomach extended from the middle of the greater curvature 
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to the cardiac end of the lesser curvature. The glands in the 
lesser and the gastrocolic omenta were removed with the mass. 
There was some difficulty in freeing the mass from adhesions to 
the pancreas, but there was no apparent invasion of that organ 
by the growth. 

The duodenum and stomach were closed with a triple tier of 
sutures, and a posterior gastrojejunostomy done by the suture, 
no-loop method, in the usual way. 

The patient made an uninterrupted recovery. Saline irriga- 
tions were commenced immediately after the operation, with con- 
tinuous enteroclysis in the intervals. There was no postoperative 
vomiting. The highest reaction temperature was 101.4, with a 
pulse of 104. Water by mouth was allowed at the end of 24 
hours, and albumin water on the third day. The amount of liquid 
nourishment was gradually increased, and soft diet was com- 
menced on the tenth day. The patient was allowed out of bed 
on the eighteenth day, and left the hospital on January 31, 
twenty-seven days after the operation. At the time of his dis- 
charge he had gained eleven pounds in weight ; he had no distress 
after eating and apparently was in excellent condition. 

The pathologist reported the growth as an “ exceedingly 
malignant carcinoma involving the entire wall of the pyloric por- 
tion of the stomach.” 

Dr. Peck said he was indebted to Dr. William G. Lyle for 
notes on the observation of the case in the Out-Patient Depart- 
ment, prior to the patient’s admission to the hospital, and for 
the laboratory findings. 

Dr. Dowp said Dr. Peck’s case was particularly interesting 
as an instance of a successful partial gastrectomy on a patient 
whose stomach was adherent to the pancreas and was an encour- 
agement to others to try similar operations. Von Mikulicz had 
had a mortality rate of about 70 per cent. in similar operations 
on stomachs thus adherent. 

Dr. Peck, in reply to a question, said he found no difficulty 
in closing the duodenum. In regard to the adhesions of the 
stomach to the pancreas, he did not know they existed when he 
undertook the operation, and they were not encountered until 
after he had opened the lesser omentum. They were not very 
dense, and were divided with comparatively slight hemorrhage. 
The tissue of the pancreas itself appeared to be perfectly normal. 
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GASTRO-ENTEROSTOMY FOR CHRONIC DUODENAL ULCER. 


Dr. Cares H. Peck showed this case. The patient was a 
married man, forty-six years old, a Russian, and a painter by 
occupation, who was admitted to the Roosevelt Hospital on 
January 20, 1910. Four days before admission he had been sud- 
denly seized with a sharp, tearing pain, beginning to the right 
of the umbilicus and radiating to the right scapular region. This 
attack lasted about two hours. Since then he had had similar 
attacks every day, generally toward evening and having no appar- 
ent relation to the ingestion of food. There had been some ten- 
derness on pressure in the right upper quadrant of the abdomen. 
No nausea; no vomiting; no jaundice. The bowels had been 
constipated. The appetite had remained good. 

Upon questioning, the patient stated that he first began to 
have attacks similar to the present ones over four years ago, and 
that the interval between the attacks was seldom more than a 
month. Two years ago these attacks were so severe that he was 
unable to work and spent six weeks in a hospital; at that time 
they were associated with nausea and vomiting. An operation 
was advised at the time, but the patient refused his consent. He 
also gave a history of having had lead colic, but stated that 
the pain it gave rise to was entirely different in character from 
that which he complained of now. 

On examination, there was definitely localized tenderness in 
the region of the gall-bladder, but no mass nor. rigidity. A 
diagnosis of cholelithiasis was made, and the possibility of a 
gastric or duodenal ulcer was not seriously considered. Conse- 
quently, no gastric analysis nor examination of the feces was 
made. A blood count showed 8800 leucocytes and 57 per cent. 
of polynuclears. 

Operation, January 21, 1910: The gall-bladder and ducts 
showed nothing pathological. In the duodenum, 1 cm. from the 
pylorus, there was a slight puckering of the serous surface, 
resembling scar tissue. Beneath this the duodenum was thickened 
over an area about the size of a five-cent piece, as compared to 
the normal feel of the rest of its wall. There were no adhesions 
and no enlarged lymph-nodes. Posterior gastro-enterostomy was 
done in the usual way, with no loop, and a double tier of contin- 
uous linen sutures. The appendix was then examined, and as it 
was found to contain two concretions, it was removed through the 
original incision without much difficulty. 
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The patient vomited twice on the day of the operation; not 
at all later. Water by the mouth was given at the end of 24 
hours, and albumin water commenced at the end of two days. 
Soft diet was begun on the tenth day; the patient was out of 
bed five days later and left the hospital seventeen days after the 
operation. 

The error in diagnosis in this case, Dr. Peck said, might have 
been avoided by a careful examination of the feces for occult 
blood, but as the history and localized tenderness seemed so sug- 
gestive of calculi in the gall-bladder, without obstruction of the 
ducts, this precaution was not taken. 

Dr. Downes asked Dr. Peck if he expected to have any 
trouble in the future with regard to the patency of the pylorus. 
The speaker said that in a case of acute perforating duodenal 
ulcer upon which he operated a few years ago there had recently 
been a recurrence of the symptoms pointing to another duodenal 
ulcer. There was pain, coming on at the usual time, and a very 
definite point of tenderness, and the question now arose whether 
to do a gastro-enterostomy or treat the case medically. 

Dr. ArtTHUR L. Fisk said that in the “ Medical Communica- 
tions of the Massachusetts Medical Society” (vol. xxi, No. ii, 
page 485), is a most instructive paper on duodenal ulcer by Dr. 
E. A. Codman. In that paper, he states that duodenal ulcer is 
a common disease. It is at least twice as common as gastric 
ulcer, and nearly as common as acute appendicitis. In nearly 
3000 autopsies at the Massachusetts General Hospital, an open 
duodenal ulcer was present, whatever the cause of death, in over 
one in every one hundred cases. The diagnosis was rarely 
arrived at, before operation, and in many cases only at autopsy. 
The most common errors were confusion with appendicitis, gall- 
stones, and gastric ulcer in the more severe cases ; but dyspepsia, 
hyperacidity and neurosis of the stomach were the scapegoats in 
the earlier and milder cases. The ulcers are always close to the 
pylorus, and are either a single round ulcer, % cm. in diameter, 
or two or three ulcers arranged in a circle, or, in a few cases, a 
continuous, narrow encircling ulcer, girdling the duodenum, a 
centimetre or two below the pylorus. A duodenal ulcer may 
exist without pain, vomiting, hemorrhage, perforation or obstruc- 
tion of the pylorus. The most constant feature is pain, which is 
severe although bearable, and occurs when the stomach is just 
becoming empty, a couple of hours after meals. Next to pain, 
sour stomach, heart-burn and hyperacidity are most commonly 
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complained of. These cases are generally most comfortable when 
the stomach is full, whereas gastric ulcer and gall-bladder cases 
are the reverse. In Dr. Peck’s case the pain was not associated 
with ingestion of food. 

Dr. Peck said he did a gastro-enterostomy under the assump- 
tion that the ulcer was not healed, because of the patient’s attacks 
of pain, and with the idea that the gastro-enterostomy would give 
the ulcer a chance to heal. In recurrent cases, like the one cited 
by Dr. Downes, he thought a gastro-enterostomy was the proper 
thing to do. About two years ago, Dr. Peck said, he operated 
on an acute perforated duodenal ulcer that had come on after 
a sudden strain in lifting. There was no induration about the 
ulcer, and the patient made a good recovery. About a year later 
there was a second acute perforation, apparently at the same site, 
but this tii ¢ the inflammatory changes surrounding the lesion 
were well marked. He simply closed the perforation, without 
doing a gastro-enterostomy. The patient recovered from that 
operation, but did not do well. There were symptoms of ob- 
struction, and two weeks later he was forced to do a gastro- 
enterostomy, from the effects of which the patient died. The 
autopsy showed a more extensive and deeper duodenal ulcer, 
with a very small carcinoma which must have developed in the 
interval since the first operation. In that instance, if the gastro- 
enterostomy had been done at the time or soon after the first oper- 
ation, it might have given the ulcer a chance to heal and pre- 
vented a recurrence. 

With regard to the lack of symptoms in duodenal ulcer, the 
speaker said that the case he had shown to-night seemed to fit 
the group of cases that had been described as practically symptom- 
less. The patient’s pain was of the type one so often saw in 
simple cases of cholelithiasis, and there was nothing to suggest 
gastro-intestinal disturbance. 
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thoroughly experienced genealogists. 

Authority established to use Coats of Arms, and accurate copies supplied, whether plain, 
in colors, engraved, or embossed. 

Decorative work executed and drawings of houses—colonial and modern. 

Photogravure and half-tone reproduction of portraits and paintings. 

Our books are carefully planned, and while in process of printing, are under the observa- 
tion of thoroughly competent editors and proof-readers, who have for years made an exclusive 
specialty of such publications. ‘Ihe simplest and most inexpensive work is executed with as much 
care as that which is more elaborate. 

An important consideration for the prospective author or editor is our expert knowledge 
of book- making, which is possible only to the professional publisher with wide facilities and long 
experience. Our house was established in 1792. 

Correspondence solicited. Estimates furnished. 


SOME RECENT BOOKS FROM THE LIPPINCOTT PRESS 


CHRONICLE OF THE YERKES FAMILY THe OGpen Famicy. 

By J. Graaville Leach. By William Ogden Wheeler. 
ANNALS OF THE SINNOTT, ROGERS, COFFIN, ETC., Tue DuPvuy Famicy. 

Famiigs. Edited by J. Granville Leach, By C. M. DuPuy and Herbert DuPuy. 
THe SHOEMAKER FamILy. Tue Tree Famicy. 


By B. H. Shoemaker. 
Tue Jews or SoutH CaROLina. 
By Barnett A. Elzas, M.D., LL.D. 
GENEALOGICAL REcoRDS OF GEORGE SMALL. 
By Samuel Small, Jr. 


By J. Granville Leach. 

SIGNERS OF THE DECLARATION OF INDEP&xN- 
DENCE. By George C. Thomas. 

A CENTURY OF THE BANK OF NORTHERN LiBER 


TIES, PHILADELPHIA. 
THe WakREN, JACKSON, AND ALLIED FAMILIES. ne 
By Betsy THe Journat oF Dr. Joun MorGan, 1764. 


THE Journat or Rey. Siras Constant. Americans or Rovat Dascant 


Edited by J. Granville Leach. By C. H. Browning. 

A Pioneer History or Nortuwest Penn- History or THe Jouuirre FaMity. 
syLvania. By Hon. William J. McKnight. By William S. Jolliffe. 

Tue Larimer, McMasters, Ano ALLIED Famt- CLAYPOOLE FAMILY. 
Lies. By R. H. L. Mellon. By Mrs. Paul Graff. 

THe History oF THE GIRARD NATIONAL BANK, GENEALOGY OF THE URNER Famicy. 
By J. Granville Leach. | By Isaac N. Urner. 

THe SELLERS AND WAMPOLE FAMILIES. GENEALOGY OF BenyjAMIN HarRISON. 


By Edwin Jaquett Sellers. By C. P. Keith. 


Memorrs oF CLEMENT M. Bippie. Earty oF NANTUCKET. 
By Mrs. Lydia S. Hinchman. 


Memoria oF Dr. CHaArves Rice. 


Dicxens’s Docrors Cvs). Bvair, BANNISTER, AND BRAXTON FAMILIES 
By Jchs Chalmers Da Costa, M.D. | By Dr. Frederick H. Horner. 

WinpERS OF AMERICA. QuaKER OGDENS IN AMERICA. 
By R. Winder Johnson, By Rev. C. B. Ogden. 

Cuaries GRANDISON FINNEY Memortat Ap- | Histortc Homes or New Jersey. 


By W. Jay Mills. 


Tue History oF THE First EVANGELICAL MAnors oF VIRGINIA. 
LurHeraN CHURCH IN PITTSBUKGH. | By Edith Tunis Sale. 


Dress. By William C. Cochrane. 


Address GENEALOGICAL DEPARTMENT 


j. B. LIPPINCOTT COMPANY 
PHILADELPHIA, PA. 
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Marks an Epoch in the History of 
Artificial Limbs 


Marks’ Patents from 1854 to 1895 cover all the accredited improvements in artificial 
legs and arms, and make the Marks artificial limbs peerless. Rubber feet remove jar 
and make the stump-bearings easy. 
Rubber hands extend the limits of 
accommodations. LIGHT, DUR- 
ABLE, PRACTICAL. Do not get 
out of order, are inexpensive to wear. 
Appreciated by over thirty-eight 
thousand wearers and thousands of 
surgeons of prominence. Received 
forty-six highest awards. 

The LIMITS of the utility of 
MARKS artificial limbs are un- 
bounded. Persons wearing them 
engage in every occupation. 

George L. Childs, chauffeur, 
Essex Co., N. J., writes : 

“IT have been wearing one of your legs for years, and have found it the best in the world. I have heen 

chauffeur for nearly two years, and have been driv ing the Peerless motor car. I can recommend your limb 

to any one in the world, and will be glad to do so.”’ 

Send for MANUAL OF ARTIFICIAL LIMBS, containing 432 pages, with 724 cuts. Instructions are given how to take measure- 
ments and obtain artificia! limbs without leaving home 


A. A. MARKS 701 Broadway, New York, U. S. A. 


THE ANTIKAMNIA CHEMICAL COMPANY-ST.LOUIS.U.S.A 
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“It is a book that everyone interested in Photography will have to have sooner or later.” 


The Complete 
Self-Instructing Library of 
Practical Photography 


OPENS THE DOOR OF KNOWLEDGE TO EVERY DEPARTMENT OF PHOTOGRAPHY 


THE ONLY COMPLETE-IN-ITSELF In- 
struction and Reference work on the art of pic- 
mture making ever published. Covering every 
me branch of Photography and profusely illustrated. 
mee Gives all practical formulae: difficulties likely to 
be encountered, preventatives and remedies, all 
indexed for ready reference. Also a complete 
Glossary of all Photographic terms. A master- 
piece of technical simplicity, written in a manner 
easily understood by any person who can read 
English, THOROUGHLY PRACTI- 
CAL, INDISPENSABLE TO ANY- 
ONE INTERESTED IN PHOTOG- 

RAPHY. 

The Library has stood every test, 
and is to-day the acknowledged Stand- 
ard on the Art of Photography in all 
its branches. Public Libraries through- 
cut the country; Colleges and Schools 
have purchased the books; the United 
States Government Department of Agri- 

culture has, after thorough examination by its experts, bought the books for its 
Technical and Scientific Library; the United States Engineers’ Department 
has og the Library for Engineers’ School, U. S. Barracks, Washington, 
D. C. The largest industrial and manufacturing plants have ordered these 


books for the use of their photographers. The leading professional photogra- 
phers throughout the United States have gladly availed themselves of this, the 
first opportunity to secure a complete treatise on Photography, self-instructive, 
and at the same time an Encyclopedia. The hundreds of amateurs who have 
purchased the books are unstinted in their praises. 


Volume I—Elementary Photography, Complete. 

Volume II—Negative Developing and After Manipulation. 

Volume I1I—General Exterior Photography, Composition, Lenses. 

Volume IV—Photographic Printing, Complete. 

Volume V—At-Home Portraiture, Flash-Ligkt, Interiors, Copying, Enlargirg, Lan- 
tern Slides. 

Volume VI—Studio Portraiture and System. 

Volume VII—Carbon Printing, View, Commercial, Scientific, and Color Photography. 

Volume VIII—Negative Retouching, Etching and Modeling, Encyclopedic Index, 
Glossary of Photographic Terms. F 


WRITE TO-DAY asking for illustrated prospectus, fully describing the 
Library: giving the names of more thantwo hundred photographic experts, con- 
tributors; also prices and terms. 

ADDRESS 


American School of Art and Photography 


370 Adams Avenue, Scranton, Pa., U. S. A. 
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| lh For Upwards of Forty \ 

| Years the Use of 


RECONSTRUCTIVE FOOD 
AND TONIC 


BOVININE represents the most valuable combination of 
Food and Tonic elements known to the medical pro- 
fession. 


BOVININE has proven clinically to be most valuable in 


all forms of Tuberculosis. 


BOVININE enables the nerve cell to assimilate its specific 
elements, which it fully supplies. 
BOVININE promotes the metabolism of fat and albumin 


in muscle and blood, thereby restoring the bodily 
health, strength and normal powers of resistance. 


BOVININE supplies full and complete nutrition through 
its Food and Tonic properties. 


omy 
JHE BoviININE ©. 
yor 

 beratery, 
Lowen Pras & 


SEND FOR 
SAMPLE 


THE BOVININE COMPANY +) 


75 West Houston St., New York City 


WANTED 


Copies of the March, 1909, issue of 
| the Annals of Surgery. Fifty cents 
per copy will be paid for those in good 


RICHELIEU & ONTARIO 
NAVIGATION CO. 


condition. 


Annals of Surgery 


227 South Sixth Street, Philadelphia, Pa. 


| is especially valuable 

Ps when there is torpidity 

of the bowels or intes- 
t 


inal sluggishness aris- 
ing from organic derangement of the 
liver, kidneys or central organ of cir- 
culation, It is the best agent for the 
relief of that form of costiveness that 
is ushered in by an attack of colic and 


indigestion, and not only clears away 


the effete and irritating agents lodged 
in the alimentary tube but elimiuates 


NIAGARA TO THE SEA 


Through the Venetian Scenery of the Thousand 
Islands, the exciting descent of all the marvelous 
Rapids and the historic Associations of Old Quebec 
(America’s Gibraltar) thence to the incomparable 
Saguenay River, with its majestic Capes, “Tr | 


and ** Eternity.”’ 


fend 6c. postage for illustrated guide. 


inity”’ 


Write for free 
sample. 


BRISTOL 


THOS. HENRY, Traffic Manager, Montreal, Can. 7 


the semi-inspissated bile that, too fre- 
quently, induces the so-called “bil- 
ious’? condition; at the same time an 
abundant secretion of normal bile is 
assured, thereby demonstrating its 
value as a liver stimulant and true 
cholagogue, 


BRISTOL -Myrers Co. 
277-281 Greene Avenue, 
BROOKLYN - NEW YORE 
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Announcement 


Concerning 
Antimeningitis 
Serum 


(Anti-Meningococcic Serum) 


After five years of research the Rockefeller Institute has prepared 
an Antimeningitis Serum, the efficacy of which in the treatment 
of epidemic cerebrospinal meningitis in man has been shown by 
experience in various parts of the world. Sufficient evidence has 
been collected to warrant the introduction of the serum to the 
medical profession. The mortality in the recent pandemic of 
1904-8 was reduced, by the use of the serum, from about 75 per 
cent to 25 per cent, these figures being practically the same over 
all parts of the world. 


We supply Antimeningitis Serum prepared 

according to the methods worked out in the 

Rockefeller Institute, in packages containing 

two aseptic glass syringes of 15 c.c. each, 

with special needle for spinal injection. 
Price, $5.00 per package. 


Dose, 15 to 30 c.c. 
Usually four packages (120 c.c.) are required for treatment. 


Full information regarding the method of preparation and the man- 
ner of using the serum, as well as the results obtained by it, is con- 
tained in our Working Bulletin, copy of which will be sent on request. 


H. K. Mulford Gompany 


Philadelphia 


New York Chicago St.Louis Atlanta Kansas City Minneapolis San Francisco 


a 
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For the Counter-action 
of those drugs which suppress secretion 


Hunyadi Janos 


Natural Laxative Water 


to remove from the ducts the retained secretion. 


in small persistent doses should be prescribed. The action of this 
natural laxative water is to flush the intestinal canal and stimulate the liver 


CHALFONTE 


ATLANTIC CITY 


A combination to satisfy the most 
exacting; to please the most 
particular; to suit young and 
old. The ocean, the boardwalk, 
the yachts from the one; a quiet, 
restful, and elegant home in the 
other. Write for reservations to 


THE LEEDS COMPANY 
ALWAYS OPEN ON THE BEACH 


The WALKEASY 


ARTIFICIAL LEG CLINTON 
Our Art Catalog contains valuable informa- 
tion on Care and Treatment of 8tump Prepara- CASCARA ACTIVE 
pply. Ar m or ren. rections 
for Self-Measurement, etc., etc. FOR CHRONIC CONSTIPATION 
Geonce R. Furcer Co., Rocnestran, N.Y. DoeES Not GRIPE 
Branches, Buffalo, Bosten, Philadelphia 
A palatable and highly active prepara- 
tion of CASCARA SAGRADA. 
Each fluidounce imperial represents 
one avoirdupois ounce of selected drug. 


WHAT HER FAMILY KNEW 


Sure and Safe Laxative for 
“Wat made her family think she’d suc- Children and Adults. 
ceed in hospital work ?”’ WRITE FOR FREE SAMPLE. 


“She was always the kind of girl who rubs BRISTOL MYERS co 


things in and nurses an injury.”’ 
—ZJune Lippincott’ s BROOKLYN - NEW YORK. 
When writing, please mention ANNALS OF SURGERY. 
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HANDBOOK OF 


Human Embryology 


EDITED BY 


FRANKLIN P. MALL 


Professor of Anatomy to the 
Johns Hopsins University, Baltimore, Md, 


FRANZ KEIBEL 


Professor at the 
University of Freiberg. 


In GWo Royal Octavo Volumes. Fully Illustrated. Cloth. 


Volume I. in press for early publication. 
CONTENTS AND CONTRIBUTORS 


Price, $7.50 


Introduction. Dr. Franz Keitbel, Freiberg. 

The Germ Cells. Dr. Franz Ketbel, Freiberg. 

Sterilization. Dr. Franz Ketbel, Freiberg. 

Segmentation. Dr. Franz Keibel, Freiberg. 

Young Human Ova and Embryos (up to the 
Formation of the First Primitive Segment). 
(Critical Account.) Dr. Franz Keibel, 
Freiberg. 

The Formation of the Germinal Vesicle and 
the Problem of the Gastrula. Ds. Franz 
Keibel, Freiberg. 

Summary of the Development of the Human 
Embryo and the Differentiation of its Ex- 
ternal Form. Dr. Franz Ketbel, Freiberg. 

The Development of the Egg Membranes and 
the Placenta ; Menstruation. Dr. Otto 
Grosser, Vienna. 


Determination of the Age of Human Embrvos 
and Feetuses. Dr. Franklin P. Mali, Bal- 
timore. 


The Pathology of the Human Ovum. Dr. 


Franklin P. Mali, Baltimore. 


The Developmental History of the Skin. Dr. 
Felix Pinkus, Berlin. 


The Developmental History of the Skeleton, 
including the Histogenesis of the Support- 
ing Substances of the Connective - Tissue 
Group. Dr. Charles R. Bardeen, Madi- 
son. 


The Developmental History of the Muscular 
System, including the Histogenesis of the 
Smooth and Cross-Striped Muscle Fibres. 
Warren H. Lewis, Baltimore. 


Volume II. in very active preparation 
CONTENTS AND CONTRIBUTORS 


The Development and Differentiation of the 
Coelom and the Diaphragm. Dr. Franklin 
P. Mail, Baltimore. 

The Development of the Central and Periphe- 

_ral Nervous Systems. Dr. George L. 
Streeter, Ann Arbor. 

The Development of the Chromfinic Organs, 
the Adrenals, and the Carotid Glands. Dr. 
Emil Zuckerkandl, Vienna. 

Development of the Organs of Special Sense. 
Dr. Franz Keibel, Freiberg. 

The Development of the Intestinal and Re- 


spiratory Systems. Dr. /. Playfair Mc- 
Murrich, Toronto; Dr. Otto Grosser, 


Vienna ; 


Dr. Frederic T. Lewis, Cam- 
bridge. 


The Development of the Blood and the Vas- 
cular System. Dr. Charles S. Minot, Bos- 
ton; Dr. Julius Tandler, Vienna; Herbert 
M. Evans, Baltimore; Dr. Florence R. 
Sadin, Baltimore. 

The Developmental History of the Urogenital 
Apparatus. Dr. Walter Felix, Zurich. 


The Fitting into Each Other of the Different 
Developmental Processes. Dr. Franz 
Keibel, Freiberg. 

The Importance of the History of Experi- 
mental Development to the Developmental 
History and the Pathology of Man, Particu- 
larly for the Theories Concerning Tumors. 
Dr Albert Fischel, Prague. 


jJ. B. LIPPINCOTT COMPANY 


LONDON since 1875 
MONTREAL since /897 


PHILADELPHIA 1792 
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TWO IMPORTANT NEW PUBLICATIONS 


Dr. Rotch’s 


The Roentgen Ray in Pediatrics 
LIVING ANATOMY AND PATHOLOGY 


The Diagnosis of Disease in Early Life by the Roentgen Method 
| By THOMAS MORGAN ROTCH, M.D. 


Professor of Pediatrics, Harvard University. 
Octavo. 250 pages. 303 illustrations. Cloth, $6.00. 


The mechanism of the Roentgen Ray has been fully explained in various 
books, but, until now, no systematic exposition of the practical results of the 
Roentgen method of examination has appeared. For this reason Dr. Rotch 
has prepared this new book, which is devoted entirely to the actual clinical 
teaching of the subject, and provides a means by which a practical knowledge of 
the Roentgen method of examination can be acquired by the practitioner when 
the personal instruction of a skilled Roentgenologist is not available. 

The purpose of the book is to teach exactly what is seen by the student 
when he examines a Roentgen plate or a print developed from it, and to depend 
on his own eye to interpret the conditions presented to him, This teaching is 
accomplished by means of beautiful and accurate illustrative plates, by legends 
corresponding to them, and by text explanatory of what can really be seen in 
health and disease in early life. 


Noguchi Clear and Practical 


Serum Diagnosis of Syphilis and the 
Butyric Acid Test for Syphilis 


By HIDEYO NOGUCHI, M.D., M.Sc. 


Associate Member of the Rockefeller Institute for Medical Research, New York. 
Crown octavo. 173 pages. 14 illustrations. Cloth, $2.00 net. 


This book gives an account of the principles of serum haemolysis and of the 
behaviors of combinations of antigens and antibodies toward haemolysis, so essen. 
tial for the proper understanding of the subject, discussing at some length the 
quantitative relationship of the factors playing a part in these phenomena, an 
aspect of the subject that has not received the consideration it deserves, and it 
gives in detail the technique of Wasserman’s method, and of the method recom- 
mended by Noguchi. 

The subject matter has been so treated as to make it suitable for the use of 
practising physicians, students, and laboratory workers. It is extremely clear 
and practical, all the details being illustrated, and, where necessary or desirable, 
colors have been used. 


J. B. LIPPINCOTT COMPANY 
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MAY PREVENT A MISTAKEN DIAGNOSIS 
Dwight’s 

Clinical Atlas of the Variations of 
the Bones of the Hands and Feet 


By THOMAS DWIGHT, M.D., LL.D. 


A FIVE-DOLLAR BOOK 
NOW OFFERED AT $300 


Handsome Cloth Binding. Quarto Atlas in size. 


SAMPLE ILLUSTRATION 


| 


Vesalianum. An X-ray of the foot of a girl (?) aged 13, showing a separate element very clearly. ‘There 
is no suspicion of injury, for the skiagraph was taken on account of a bullet wound in another part of the foot. 
I have placed a question mark after the word ‘‘ girl’? because my record of the sex is lost, but there is very little 
doubt on the point. 


\J. B. LIPPINCOTT COMPANY 
PHILADELPHIA since 1702 
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Dwight’s Clinical Atlas of the Variations of the Bones 
of the Hands and Feet 


The Author 


Dr. Dwight, one of the world’s foremost anatomists, is Parkman Professor of Anatomy at The 
Harvard Medical School, and for many years has made a study of variations in man, especially 
those of the spine and of the bones of the hand and foot. 

Every single bone specimen reproduced in this atlas was observed by the author, and the 
skiagraphs shown were taken at The Massachusetts General Hospital, where Dr. Dwight had the 
opportunity to make his selection from many hundred negatives. 

The qualifications of the author and his rare opportunities for securing the best of illustrations, 
have enabled him to prepare this exhaustive discussion and delineation of the subject, which will 
not only be of the highest value to the scientific anatomist, but likewise especially useful to the 
surgeon and Roentgenologist. 


Its Value and Practical Importance 


The practical importance of this book, apart from its undoubted scientific value, is very distinct. 

At the present day the X-Ray is constantly employed in the diagnosis of fractures and disloca- 
tions. Its usefulness, however, depends on the interpretation of the skiagraphs. Many errors, for 
example, have resulted from ignorance of osseous variations. A subdivided scaphoid might easily 
be thought to be a fractured scaphoid. The semi-lunar is also often divided. The epipyramis is a 
bone sometimes found in the carpus, and unless its appearance were familiar to the surgeon, would 
be thought possibly to be a fragment of the cuneiform or unciform. 

There is a ‘‘ secondary trapezoid ’’ which has been found a number of times, the appearance 
of which would suggest a fracture of the trapezium. The metacarpal bones and their epiphyses 
are also subject to variations, which might be misleading. 

Similar errors in diagnosis are apt to occur in interpreting skiagraphs of the bones of the foot, 
and many variations are described and pictured by Dr. Dwight, 

Furthermore, the medico-legal aspect of these variations which appear in skiagraphs taken 
after injury, is of great importance. 

The records of surgery already show that serious mistakes have already been made on the 
basis of the supposed testimony of the X-Rays. The liability to such mistakes in two of the most 
important regions of the skeleton is minimized by this monograph, which should be consulted by 
every practitioner who has an obscure or serious case of injury to the hand or the foot. 


The Book 


The book consists of 36 plates bearing 79 half-tone reproductions, skiagraphs and skeletal 
specimens ; and 25 pages of text descriptive of the variations of the bones of the hands and feet 
(especially additional bones and fusions) as observed by the author and other anatomists, notably 
Pfitzner. 


The Illustrations 


Too much praise cannot be given the beautiful photographic illustrations. Many are life size, 
and those of the bones are almost as clear as the actual specimens. ‘The radiographs are equally 
satisfactory, and their value is enhanced in many cases by an X-Ray photo of the extremity, 
accompanied by one of the bones after maceration. 


CRITICAL OPINIONS 


‘* The book will be of value, not only to the anatomist, but to the surgeon and the orthopedic specialist as 
well.’’— Journal of the American Medical Association, Chicago. 

‘“‘ Both to anatomists, who are especially interested in osteology, and to surgeons, this atlas will be not alone 
of interest, but of real help. The illustrations are excellent, and the accompanying text is brief but clear and 
sufficient.’ —Baudletin, Johns Hopkins Hospital, Baltimore. 

‘*We commend this atlas to skiagraphists, and to all those interested in human and comparative anatomy. 
Our review would be incomplete without a word of praise for the publishers, not only for the admirable quality of 
the plates, but also for the niceness and accuracy of the typography.”’ 

—American Journal of Surgery, New York. 
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Marvel “Whirling Spray” Syringe 


THE LATEST AND BEST SYRINGE EVER 
INVENTED TO THOROUGHLY aa 
CLEANSE THE VAGINA \ 


PHYSICIANS SHOULD 
RECOMMEND THE 
MARVEL SYRINGE IN 
ALL CASES OF LEU- 
CORRHOEA, VAGIN- 
ITIS, AND ALL WOMB 
TROUBLES, AS IT IS 
WARRANTED TO 
GIVE ENTIRE SATIS- 
FACTION, 


THE MARVEL, 


by reason of its peculiar construc- 
tion, dilates and flushes the vaginal 
passage with a volume of whirling 
fiuid, which smooths out the foids 
and permits the injection to come in 
contact with its entire surface, 
instantly dissolving and washing 
out all secretions and discharges. 


ITIS A 


The Marvel Company was awarded 
the Gold Medal, Diploma and Cer- 
tificate of Approbation by the Societe 
d’Hygiene de France, at Paris, 
October 9, 1902. 


All Druggists and Dealers in 
Surgical! Instruments Sell It 


FOR LITERATURE, ADORESS 


MARVEL COMPANY 
NEW YORK 


Despite the fact that the therapeu- 
tic value of Ergoapiol (Smith) is so 
decisively established that it is now the 
most extensively employed agent of its 
class, it is worthy of mention that the 
superiority of the product is due to the 
special form of its chief constituent, 
apiol, and the excellent quality of its 
other components. 

The apiol employed in the production 
ef Ergoapiol (Smith) differs radically 


from the various commercial apiols, in Ji AMENORRHEA 
that it is decidedly mor tent Ii 
DYSMENORRHEA 


7 utero-ovarian stimulant, yet does not 


produce any objectionable by - effects. | MENORRHAGIA 
This apiol, which is used exclusively as J _ METRORRHAGIA 
an ingredient of Ergoapiol (Smith), and 9 ne ETC. 7 
is not procurable in any other form, is ii . 
manufactured by a process of our own KG ERGOAPIOL (Smith) is supplied only in | ) 
invention, whereby the drug is obtained packages containing twenty capsules. | 
ina true state. ‘ DOSE: One to two capsules three 
It is because of the special form of _ or four times a day. « *« « 


its principal constituent, and the excel- SAMPLES and LITERATURE 
lent quality of its other ingredients, § “SENT ON REQUEST. - 
that Ergoapiol (Smith) affords results 

which cannot be obtained from mixtures 
of “commercial specimens ”’ of its com- 
ponents ; hence it is important that the 
practitioner guard himself against substi- 
tution when prescribing the preparation. 
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Dainty dishes for the sick and those 

‘ who are not sick but desire their food 

prepared in an appetizing, wholesome 
manner. 

Particular attention is given to the 
instructions for serving and garnishing. 

“This is an excellent and much needed 
volume not only for hospitals, where it has 
been used with success, but also in the 
home.” — 7+ t4une, Chicago. 

** Every house-keeper should use sucha 
cook-book, so as to preserve the health and 
digestion of those in her care."-— Zhe Key- 
stone, Charleston, S.C. 


By Helena V. Sachse Cloth, $1.25 


At all booksellers, or will be sent, postpaid, by 


PUBLISHERS :: 


FOR DIAGNOSTIC WORK 


the very practical value of 


Electrically-Lighted 


Surgical Instruments 


is now recognized by the most prominent physicians 

and ioeusietian the country. The fact that me many 

eminent physicians have called upon us to construct 

instruments after their designs shows the confidence 

they put in the quality of our work. 

Among these instruments are : 
BRONCHOSCOPES 


CYSTOSCOPES 

URETHROSCOPES 

PROCTOSCOPES 

AURISCOPES 

ILLUMINATED EYE SPUDS 

TRANSILLUMINATORS 

Our GENERAL DIAGNOSTIC OUTFIT 
comprises a cumbined Auriscope and Naso- 
cope, a Laryngoscope and Mouth Lamp, 
Tongue Depressor, General Diagnostic Illu- 
minator, two Koch Urethroscopes, interchange- 
able Light-Carrier, Rectal Tube with Light- 
Carrier, Morocco-covered case, battery, rheo- 
stat board and conducting cords. Price, com- 
plete, $40; without Rectal Tube, $33. 
Sixth edition of 
Catalogue mailed 
on request. BE 
SURE OF OUR 

EXACT NAME. 


Electro Surgical Instrument Co, 


ROCHESTER, N. Y. 


PHILADELPHIA | 


An acknowledged luxury for the bed, 
and endorsed by physicians for the nur- 
sery. These pads are made of bleached 
white muslin, both sides quilted, with 
white wadding of the best grade between. 

Keeps bed clean and sweet, mattress 
in a sanitary condition. Restful to sleep 


on. Saves labor and money. Babies can 


be kept dry and in comfort. Easily 
washed. Send for 


sample. 


18 x 34, 


None Genuine Without 
Trade-Mark 


Made in fourteen sizes. 
27 x 40, 36x 76, 42 x 76, 54 x 76. 


FOR SALE IN DRY GOODS STORES 


THE EXCELSIOR QUILTING CO. 


15 LAIGHT STREET 


The popular sizes are: 


NEW YORK CITY 


When writing, please mention ANNALS OF SURGERY. 9 
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ANNALS OF SURGERY ADVERTISER 


AN IMPORTANT UTERO-OVARIAN 
SEDATIVE, ANODYNE AND TONIC. 


While it is unquestionably true that many 
cases of pelvic diseases in women areamenable 
only to surgical treatment, it is quite evident 
that there are not a few in which, for some 
reason or other, operative measures are out 
of the question. Among these may be 
included the many cases of dysmenorrhea 
and ovarian hyperesthesia, for the relief of 
which recourse is too frequently had by the 
patients to alcohol, the narcotics, or some of 
the much-vaunted nostrums on the market. 

It has been shown to be a mistake to 
suppose that substantial and lasting benefit 
cannot be obtained in these ailments by the 
internal administration of therapeutic agents, 
a number of which have been thoroughly 
tried, with results often satisfactory, some- 
times brilliant. An agent of undoubted 
value in such cases is Liquor Sedans, a 
preparation introduced to the medical 
profession many years ago by Messrs. Parke, 
Davis & Co. and esteemed and _ prescribed 
by physicians to an extent, it is believed, 
not equaled by any similar compound. 

Liquor Sedans is composed of three of the 
most important sedatives, anodynes and 
tonics to the female reproductive tract— 
namely, black haw, hydrastis and Jamaica 
dogwood— so combined with aromatics as to 
constitute a very acceptable preparation, 
being in this respect unlike some other agents 
of a similar nature which are ordinarily 
taken with great reluctance. It is of marked 
usefulness in the treatment of functional 
dysmenorrhea, menorrhagia, ovarian irrita- 
bility, menstrual irregularity, etc. Parke 
Davis & Co. also manufacture Liquor Sedans 
Rx 2 (without sugar), which is precisely 
like the older formula but for the omission 
noted, and which is available for use in cases 
in which sugar contraindicated; also 
Liquor Sedans with Cascara, which is of the 
same composition as Liquor Sedans except 
that each fluid ounce contains 40 minims of 
the fluid extract of cascara sagrada, giving to 
the formula an important tonic-laxative value. 
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HYPERTHERMINE, A NEW FRENCH 
PRODUCT 


It seems paradoxical to believe that an ex- 
ternal application can be placed upon the 
human skin at a temperature of 220°, but a 
new French product, which has recently 
been introduced into this country under the 
name of Hyperthermine, can be applied to 
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the flesh at the boiling-point and beyond 
without danger of burning, or any injury to 
the integument. It also maintains a high 
degree of temperature for 24 hours or longer, 
and comes off at from 108° to 115°. 

This product is a combination of waxes and 
resins, and its ability to be placed on the 
skin at so high a temperature without injury 
is due to the fact that it is absolutely 
anhydrous. 

Hyperthermine is indicated in all inflam- 
matory conditions, both deep-seated and 
superficial, and it has proven its efficacy 
during ten years’ usage in France. 

The Thermo-Chemicals Company, 6 Cliff 
Street, New York, is just putting Hyperther- 
mine on the American market. The company 
claims that Hyperthermine can be used 
with perfect freedom, because— 

It does not burn, but produces almost per- 
fect local anesthesia. 

It has no medicinal properties. 

It is inherently aseptic. 

It is a germicide of great efliciency. 

It does not adhere to the skin or to a 
wound, and can be easily removed. 

It has all the properties which are thera- 
peutically used under different methods to 
apply to the skin prolonged heat, compres- 
sion, and occlusion. 

It not only protects open wounds, but 
assists and stimulates the excretion of all 
foreign matter and expedites the process of 
healing. 

It is such a decided conservator of heat 
that after remaining in place twenty-four 
hours it shows a temperature of from 
108° to 115°, depending upon the part of the 
body it has covered. No other known 
method of local application will exhibit 


little, if any, more than body temperature 
siv hours after being applied. 

It is so light in weight that it adds nothing 
to the burden of the patient, while its con- 
tractility affords gentle, firm, and continuous 
compression to the affected part. Being non- 
occlusive, a dressing is free from the disagree- 
able features following the application of the 
usual moist dressing. 

The general effects produced by hyperther- 
mic treatment are : 

Speedy relief from pain. Steady reduction 
of swelling. Disappearance of inflammation. 
Resolution of muscular and articular stiffness. 
Re-establishment and added stimulation of 
circulation and of functional ability. Hem- 
ostatic effect on small vessels. Intense phag- 
ocytosis. Automatic cleansing of wounds, 
producing actual mechanical sterilization. 
Rapid renewal of tissues with all of their 
original characteristics. Even, progressive, 
and smooth cicatrization. 


When writing, please mention ANNALS OF SURGERY. 
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ANNALS OF SURGERY ADVERTISER 


The Success of an Operation 


depends largely on the thoroughness of the operator. And no operator is thorough 
who is not exacting in the matter of sterilization. The demands of the most exacting 


operator are met by THE CASTLE 
Rochester Sterilizing Outfits 


They include in a single apparatus a Water Sterilizer, an Instrument Sterilizer, 
and a Dressing Sterilizer. In the latter the steam enters from the top, is forced 
through the dressings, and out at the bottom—the most approved method of ste -ilizing. 
Other combinations than the one illustrated are described in circulars which you 
can get either from your instrument dealer or by addressing 


WILMOT CASTLE COMPANY 
607 St. Paul Street Rochester, N. Y. 


«WORRY IS THE MOST POPULAR FORM OF SUICIDE” 
NOW IN ITS SIXTH EDITION 


WHY WORRY 


By GEORGE LINCOLN WALTON, M.D. 


HIS splendid little book is in line with the present trend in favor of 
applying mental methods to mental disorders. It is a series of sensible 
talks by an experienced physician, dealing with neurasthenia, hypo- 

chondria, sleeplessness, the doubting folly, and worries of other kinds. There 
are valuable suggestions for home treatment, which should go far to obviate 
much of these troubles, 


“This is a book to read, to recommend to your neighbor, to give to your 
hypochondriac friend. It is no cure-all, but it has a sane hopefulness 
that should make it one of the most helpful works ever written upon the 
topics it discusses.”’—Vogue, New York. 


Frontispiece. 275 pages. Cloth, $1.00 net. Post-paid, $1.10. 


Publishers J. B. LIPPINCOTT COMPANY Philadelphia 
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THE POTTENGER SANATORIUM Monrovia, Cal. 
For Diseases of the Lungs and Throat 


A thoroughly equipped institution for the scientific treatment of tuberculosis. High class accommodations. _ Ideal all-vear-round climate 
Surrounded by orange groves and beautiful mountain scenery. Forty-rive minutes from Los Angeles. For particulars address : 


Pottenger Sanatorium, Monrovia, California 
Consultation Office, 1202-3 Union Trust Bldg., Cor. Fourth and Spring Streets, Los Angeles, California. 
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ANTIMENINGITIS SERUM 


After five years of exhaustive experimental 
work and extensive clinical trial, the Rock- 
efeller Institute has perfected a serum for 
the treatment of epidemic cerebrospinal 
meningitis. 

Antimeningitis Serum is now placed on 
the market by the H. K. Mulford Company 
who, with their characteristic progressive- 
ness, announce that they are prepared to 
supply it from their various branch houses 
as well as from Philadelphia. 

In the pandemic of 1904-8 the serum was 
supplied by the Rockefeller Institute to 
clinicians all over the world. The mortality 
of cases in which it was used was less than 
25 per cent, that of cases in which it was not 
used about 75 per cent, the percentage being 
practically the same everywhere. Now that 
the serum can be obtained more promptly 
it will be possible to administer it earlier in 
the disease, and it is safe to predict that this 
will result in a still further reduction of the 
mortality. More than one thousand cases 
have been treated by this serum and no bad 
effects have been reported, the beneficial 
effect of each injection being dwelt on by all 
who have used the method, 

The serum is supplied in packages the entire 
contents of which have been sterilized. Each 
package contains two syringes of 15 ¢. c. each, 
being the dose usually administered to young 
children, while for adults, or for malignant 
cases, 30 c. c. (2 syringefuls) are to be injected 
at one dose. With each package is a special 
needle for puncturing the spinal canal. The 
needle is made of soft-tempered metal which 
will not break, and is given sufficient stiff- 
ness by a special stylet. This stylet fits into 
the needle and is of exactly the same length. 
The end is beveled so that when it is fitted 
into place the bevel corresponds to that of 
the needle point, making one smooth surface. 
When the stylet is rotated its point clears 
the lumen of any accidental obstruction. 
This needle serves both for drawing the 
spinal fluid and for the injection of the 
Antimeningitis Serum, being left in position 
during the entire operation. 

When as much fluid as possible has been 
drawn off, the syringe is attached to the 
needle by means of a combined rubber and 
metal coupling previously sterilized. The 
metal tip is connected with the syringe by 
means of a small piece of rubber tubing, in 
order to avoid all danger of breaking the 
syringe point or injuring the cord by bending 
the syringe or by sudden movement of the 
patient. 
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Every physician will welcome the news 
that they are now able to secure Antimenin- 
gitis Serum, because it is the only remedy 
known to be of service in the treatment of 
cerebrospinal meningitis. 

The H. K. Mulford Company, recognizing 
their responsibility to the medical profession 
and wishing to co-operate with the members 
thereof by furnishing therapeutic agents 
for the treatment of poor patients, will, on 
receipt of certified order from the physician 
stating that he receives no fee for his services 
and that the patient is indigent, furnish the 
Antimeningitis Serum, without charge, ex- 
cept in communities where the local Board 
of Health supply curative sera for indigent 
patients. 


HUNYADI JANOS 
Natural Laxative Water 


The medical profession in general recognize 
the value of Hunyadi Janos Natural Laxative 
water as a remedy for constipation and 
diseased or impeded conditions of the intes- 
tines and rectum, and largely recommend its 
use in cases of this kind. Its prompt action, 
the small dose (half a glass on rising), the 
fact that it produces no griping or unpleasant 
after-effects, and its tonic action upon the 
stomach make it an especially safe and desira- 
ble remedy. We quote from the Progres 
Medical, of Paris, France, as _ follows: 
‘*Nothing can be justly compared with the 
nutritive and regenerative effects brought 
about by Hunyadi Janos water, which is 
eminently absorbable, and the curative effects 
whereof appear to penetrate even the finest 
capillaries of the intestinal circulation, causing 
them to disgorge their morbid elements and 
promoting molecular interchanges tending to 
the purification of the tissues and to the 
normal renovation of their anatomical con- 
stituents.” 


TUBERCULOSIS 


In early cases of tuberculosis, Fellows’ 
Hypophosphites, with appropriate climatic 
change, cures permanently a large proportion 
of cases. In late cases, associated with sep- 
tic infection, destruction of lung tissue, and 
distressing symptoms, no remedy can com- 
pare in its effects with Fellows’ Hypophos- 
phites. The flagging powers are stimulated 
and nature endowed with stamina to resist 
the exhaustion ; the patient suffers less and 
in most instances enjoys a condition of com- 
parative comfort. All of these facts are the 
plain unvarnished truth gleaned from thirty 
years’ experience of the most eminent phy- 
sicians of the world, who have found Fellows’ 
Hypophosphites a true tonic, nutritive, and 
reconstructive, that may be relied upon in 
many and diverse conditions. 


When writing, please mention ANNALS OF SURGBRY. 


| 
| | | 
it 


These are long-established successes. They have been before the 
medical profession for a quarterofacentury. They are prescribed 
in every civilized country in the world. 


Liquor Sedans. 


Each fluid ounce represents: Black Haw, 60 

ins; Hydrastine, representing 30 minims 

uid extract Hydrastis; Jamaica Dogwood, 
80 grains; combined with aromatics. 


Utero-ovarian sedative and anodyne of 
the highest merit. In the treatment of 
functional dysmenorrhea, menorrhagia, 
ovarian irritability and menstrual irregu- 
larity it has been prescribed with marked 
success in many thousands of cases. 

LIQUOR SEDANS, Rx. 2 (WITHOUT SUGAR) 
has the same formula as Liquor Sedans 
except for the omission noted. 

LIQUOR SEDANS WITH CASCARA is iden- 
tical with Liquor Sedans exept that each 
fluid ounce contains 40 minims of the fluid 
extract of cascara sagrada. 


Pint, 5-pint and gallon bottles. 


SYRUP 


Trifolium Compound 


Each fluid ounce represents: Red Clover 
Blossoms, 32 grains; Lappa, 16 grains; Ber- 
beris Aquifolium, 16 grains; Xanthoxylum, 
4 grains; Stillingia, 16 grains; Phytolacca 
Root, 16 grains; Cascara Amarga, 16 grains; 
Potassium Iodide, 8 grains. 


| 
COMPCUN! 
CASCARA 


One of the most valuable alteratives 
known to the medical profession. It is 
widely prescribed in scrofulosis and cu- 
taneous affections. It. meets important 
indications im secondary and tertiary 
syphilis, acting as a tonic to the digestive, 
assimilative and excretory organs. It is 
successfully used as a vehicle for the pro- 
longed administration of inorganic alter- 
atives in cases in which they could not be 
tolerated alone. 

SYRUP TRIFOLIUM COMPOUND WITH CAS- 
CARA has the same formula as the older 
preparation with addition of 40 grains of 
cascara sagrada to each fluid ounce. 


Pint, 5-pint and gallon bottles. 


PARKE, DAVIS é COMPANY 


Laboratories: Detroit, Mich.; Walkerville, Ont.; Hounslow, Eng. 
Branches; New York, Chicago, St. Louis, Boston, Baltimore, New Orleans, Kansas City, Minneapolis; 
London, Eng.; Montreal, Que.; Sydney, N.S.W.; St. Petersburg, Russia; Bombay, India; 
Tokio, Japan; Buenos, Aires, Argentina. 
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VW JE find that the use of Antiphlogistine in vaginal tam- 
pons is a new thought to many a physician, but when 
he once learns of it, he wonders that he has not used 

it in that way before. In fact, Antiphlogistine makes the 

ideal tampon, for while its hygroscopic properties deplete 
the congested parts, its plastic nature affords the required 
support. 


TECHNIQUE—Place the requisite eaeiy of Antiphiogistine in the centre of a 
square of gauze, gather the edges up around the Antiphlogistine bag-fashion, tie a 
String around the neck of the bag and insert through a speculum. 

Wherever inflammation or congestion is a factor, Antiphiogistine is indicated 
and should always be applied warm and thick and covered with absorbent cotton, 


The Denver Chemical Mfg. Co. - New York 


BEFORE AND AFTER 
Surgical Interference 
of the Genito-Urinary Tract 


(CoHiaN) 


The administration of five grains of Cystogen three or four times daily converts 
the urine into a solution of FORMALDEHYDE, thus inhibiting the formation of 
pus, preventing ammoniacal. decomposition and the development of be 2teria. By 
the Bromine test Formaldehyde can be detected in the urine in from fifteen to 
twenty minutes after the administration of Cystogen. In thirty minutes the odor 
of Formaldehyde is present. 


CYSTOGEN PREPARATIONS: 


Cystogen—Crystalline Powder -Lithia Sig Tablets) 
Tablets Cre Effervescent Salt 
e 


Samples on request CYSTOGEN CHEMICAL CO., St. Louis, U.S. A. 


A Vaginal Tampon of 
/ 
Wa 
| 
| 4 
| th 
| 
| 


Bric 
: 
j 


